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*i\S 4 )<L 1 l^Clj • 3Lilj.il j* I*ji Auljil ii.«r 

A^*j J Ux£ « Carfo«rapliy U1 » ^.«L jJl oj.« < J.S:JI 

A^l ^ u*L- jsl-ul (Jl # g-ljsi- Jlj >-jj jKlJI ijl l£^ . Ajjljii-I jj* 
—Lji li* (_s^l;Jlj »JI_>*il olj.i» £*£ ol ^f*h * ij'/*il 

IjjiJ OI *ilL t A*ii «*Ajjj *.u(ljj «gLc Ij L$lj*u> (Jj\i JI tjlj? J’ II 

j_yll a*iaM <wjl«.Alil (_j1 '■> ( ajLwIj^ j «M (ji A*»Li^jj «*j»Ij jOl*Lf ti» I* 
I^JaJI (jU*ill Jlj^jjO Jj5 -1>- — i»fljills f (jl^JI l f &U ^lnJjpeO (jL»* 

• ^yllj ^JI (^i £_j* « Max Eebert » 

«U-_jll» • InJ Iji-L t_)UljjJlj OU*Jl «*y> (jU Ajil j«i-l ^iu Vj 

(j* o^j^I ^eL." ^L* jc (^«ill As-L.il ^Je- £*> «Lu jtl .Ljl (JjNI 

(J J.i-ij V Ulji^l -LiL.. »l«j^ L>1 %< (3 jjJI a>-jI J» L**LJI 

■ (JljAi-l (j* , L»*>'! 


• (jlj*A-l Js- A>lf-JI (3 aJju ji-l ^l-laejwl _j^n£ii V Lilj A^p- ^j.J ( A^*- IjlA 

j Aj ji||l j>-l_jLl (3-(-*=*> j^Lsllj j|W<SlJ Agllc _^tilj|l (3 — «lajji-ls 

( C>Li)l ^Lj Ajj^l ^Lj < (j^jl^jja^lj ‘ u*L*a>Ni (3jj jjiC 

L)j^ljjJlj o>^s^llj 4 L-Ulj ^Lj-Nlj .iLo^Ml .LLj ( ^-jjilj jlj^L,Vlj 

• ^f*l^.lj j*f"L«lj 5 j ^iUl (3 l^i® jUi Mj aLjLI (jj.j^cioj OjijOj 

y» ( Ai ( •Iwjsll LI»l g aX / "l (jt)* scsil i jA jUl jl j(t 

jl •ilUj • aoLoNIj Aij-tJI CilyilliH £jj» l f s, s Lj » AiUil 3L^.L)| ^Lll 


bil(jl j»i-1 jem»sS) 4J**» jT”" JafljU ^ljlas**»! Ujj; (jljii-l 1 _IjJl» 

• <>La«?Vl ^J^jl d! A**ujJ 1 | »-Ua»-VIj 4 hU>t (jljis&D 4 **uji)'l 
<LlUl V_J^i-l Jijua |(U 1 » Vj jlljJI j Jsoljil| <*»!>> 4*^1 ClJjl J jij 

JJiUj IA 5jli jli »j_4>- iii»rf l^»-lj»-| (Jj*iJ l^-Lijl ij> C***l"J * AjlJI 


Juji-l j*ll IjlA j £)Ii4*a% 1« g-_ji£ t 5*£ij.«VIj Aj» jjNI *— 1 U 4 U-I jjA*! jj pluit jt 
Ull J^l) Aum» _ IwiljJLl» 1 *"* ■!» JlI* _ l**-A-a-lt Jjt9 f 4*1 J*)l ulwlj"l jAIJ t^ill) 1jX^J 

^ljill jjJij») i)Ua.t 49 sZi J-lp) J>jW { 4 lj 4 l 5 v**Vlj »j*lSll JluU (_j ol j*ii 
(j^JLi^H »J*<J jl ^JoSaJ V (^jll ^pljill lilJj f JujJLl j 4i j*jL.l i^jH ji.^JI 

■ « Drsughlsman » JailjLl ^Lj jl jljii-l jt 

^oJS^Il JaJo^riilll liSllie JjlJU JllljOu» (jl*»l_j>JJ jtelJI (J[ li*»-l> (jt ^iljllj 

J*Jai;|) Ol 4 *»lllliSP-U Ijj-t U5"j:>t (jjJI « Llogioual lManning » 

ilai jU-1 jU ^y*jill (JJjS-aAI Je JaUsil ijs 4j'lwa.»-Nl 1 jl ( ‘it tiA'j ( ^tjSll 

U> 4lsu ji-lj 4jilws>yi jli Jjsll C liAUj . ^*l»Vl (5jlw.11 Jt \a.\xM »io 

. »lc 4>ji Jakiil li"jfi 


lijNI 4 )jUl jjlo < JailjJi| jc j JuAi t-_ll* 5 """ jA 4 «j 2 i ( 5 dll v_llsXjlj 

(Uil jP-jJj^* bUc[ 4w»1*-4i«ti jljii-l jl Ja[ 4i 1)4**.» 4» L5^IjJj • 4*1 jJI 4*1)1; I^Cji 
JailjJ-l jiU^**»! jj* I 4 I 40 I O'j*-Vl (jLi*i iis.ss* 1 l J>l4cV Lul gJLu 4it Vl 

• 4i1ls«JI ^L»! ji j l^* oliNl j 

l^VI Jjt j J**l ji”l (jn As^ I jlj*> UJl^I < (jUfl v—>llXjl IA* v_»JUi |i\S 4» j 

^U^IIj uUJjjl j 4i)Ul l^l; uU VI 4_Ot dJ, Ji 4iCl J < 4.1 J* 

JljU JailjJil (j«Jj4*j jiUj • \jK' UjJ« lj*Lc jljii-l »_4J4| «Jj^iij ( 4*»ljii-l 

* * J 1 » 

( (^U 4mI^ LjI^A 4V ^jlc Jtirt) LJjull P i yfc\dt Llc 

jlJ>jlj1^ j^* (JUl 1«1 ” *jAIs)I 4*«U 4*»!jiJLl ^*uSj Jailji-l 4*aui tluJl j ^*«1j 
^.ijJSi |*jSij < ijblsll 4,*U UljiM 4**u» J^.ji- J jVl £j«il JlC 4*U JI 

* Julji-l j 4«a*a?c*ll LUI 4iU>l j5 J*ol ji J ( 4*- j£ 4i» *jolsll 4*oU- j la.il ji-l 


(j AaJljlM ^£jl» JjNl JjJib < Jj*di «Olfi ujlS-dll OUIjll ^c-» JJJ 
iJajwjll (j ijO jiJl JaJlji-l A**lJjii IjLA j lilif Jij ■ jj*a.«)l ^,Ji1 JkJ<a ^Ull 

ieu\ ji-l ^jl» ^j* ^gjjj^l l_jl*U-£jl 4l*f/- f i*°5* J*J 

» • 

J 1*1^1 jj«lji «__»\JLp ^yt l^_ J*a*i L«J jojJI J lill J*aill JjUnj 

* l#>j\A-a)"j Ja»lji^l judjj < aIoi ji-l £»lj CjI»Ij*.U jj^Lij 

O^ J***H Ij. _ liJu^ij • Aa-Ui.ll »-|_£^lj JlS» si/lli 1 ! J—ajiH L»1 

J-1 J* l»ji 4 Jii 4 iilsill U.UI ouuij OljA yir Cui Jj»yj<J\ 

lj>" j ^l 4>( i^«)j ^jL*j c i>l«jil»x2* j ^ll aIu 

■ 4aa*Ll)I 
«. ij 

j-lill Ja.tlj»-J jj_j jUaSH Jatlji» J«ll Jc. JjLusi Ajlill A*5lill Jj*a.i)l L*1 

(j»»^#j4 ^.mu i_jIsO I U» j juljstl l u g .... a » jl ^6»#ljj . <_»U» jjill J-tdj^j 

lJj^u Ijw» l^i*u«J ^y,U»1 (Jc jj jS iw»U»3jill Uiljs- u[j * lopicsl* 

, lj»*U £jjSi (jdl 4oUai* > yi jl A» j-tlH (2/1 jAllall ^jt jli*H 

A*_j jUalll CjUIUsII ^siul (j-JjUsll Jatljitf (J*lJ«l £]lJl JmouII l*<w»j» jjJ 
4>i Ui-ul^ JLHJ jr-Ull Jatlji^ (j^lUl (j_»lii| Jutill Ul ■ CjU-ujAIj Ul JjiUll j^wjj 
1^-1 jje )Ut ( A**«ljJ i_J IjjllT"* (jlj»i-l V 1^.1 jUic.| Jp (j-iU.ll iylji. 4/i»l j) 

M 

• j-ljill Jailj»- l^Luj[ (3 J 

(j Ji*S«r Ao.)lj>-J 4*»S""" jjc iajljj- (Jj^ U»U*mJ Jl2* CjU» jjSll J*»l j>- Ul 
^jjl 4ju.il I 4i» jWl U»I ^pljil (JJ (jLS0j*j| ^j» U*#.ij . tl»UliA>Vl I^Lijl 
jj#JL ^jjsll UulJ> _ (j*U»Nl II* ^Jc w 4*X_)I JatljiM jc%i»j * 4UjjAj l|_ j 

(jj—ill ^jjjSll i*»lj>J 4 4jjU»ill jj*Jl» ^jjSJl Aatl j») l ( aUsJI ^ »J>-jll AoJuJI 
"S^J- \ Aailji-J < Iaoplelha » ^jLJI UjUsi- JoJlji-j < « Choropleths » 
.aJUJI JoJl jillji«l ? Iow*line Maps» 4*»U*jVlUjUUlJJIj> j|tI)ynamic-Maps» 
(jP «*LSaVI (jl jU**St Am*# 4jjlJ*> Ij*lu £C£u»j* (jp 4U»jil| jpB»J U I jii5"j 
jijj»JI ^UI (j. a .s l l ijl j«*S«il j4 liilj (illJj • 0 U1Jli aLujA-I 


£•1» Jl 5*^ j jj bp lc») V-U j Oil^l #tj»» t AilSseil LJI 

• 4*ilf*« 4ji L Uju»j ^l * 4 oUa2*I 4m»Ui Ujrf"j < ( ^Ull OUi^JUj 

U a *i V« <••«M» ^jjl ^j 4 -U)!_J-I i«*U“<* 4*»ljjJ *l» •*)»* 4 j-*l*ll ,jiUl Ul 

C!>U**jJI ij JjiJI J*«jII Ija (j Uil^" jjj • «uuLJl Uil j> j»'jKJ\» «wiUjJI 

• l^Li)V 3 jUI jJaJI 4*»ljJl» t JaiUJil *UkJlj U#>lAj| «Uil» Jl 

t U»ljA-1 tj*jU I»j»i jj»#-jU 4» jlii AjIjJI J *-—<1*.^—Jl li,SJj >A*J 
3uil.JI Jj'jJ-1 jUll ij * -UlljUl jt-“J iiisaJI Uji^ill» li» j*» lAjl 
OlselUUlli Cj* J^i CJWlUl ( Ja»lji-l Jj* iijM^pljil (.liil (j (jlj3-jijlSUl 

. 4*»jjJIj 4jjilLtf Vl» Ulji-U 4i*>Ui| 

iailjUlj 4**ljjJ-l (jWtJiAJasillJ 4 .*Ui (jj>jJI #■!(_i, -UI I.AA )| UI_J 

liiU-lji 4*i j<JI 4 »s5^—II Jj JJ j^- U*Jf-lji l*j *i> Uj^di jl ^jjli 4**> li^ 

. Ja)l jUl (jlJ** j 4*U*)I liil jj>-J 4***b»ll U»jU J 4-JUI 


r _sCU ^ 

^JUISI x _J"l jaI* 


^ Js» J^l (ii <*lj 

a/- . i 
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I • « 
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ulill olihll LLll 

•• • • 
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X©\ . ^jJjLsll JaJljS- jJ* (^J*ill j*L» jIji^I JjiS 
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\J . JaJljiM 
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f\ ... ••• <H«fJI j.1»* J AjjwI jill A*u jjJil 
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p J w>>' 

J-.. J Ji J; I <wC j.JJ Syl J Ji U» iUj C—J 

< SildCJI <i ,•-< Jl J» j' J—-* Jwljicl Ja* jj- c-jj-JI 

^ja j U aLi-»«*-* jli-i <y ^la» Jn j! J» OjL^. UlCsi 

. dHlUll y 

$, «,\iii uj' u* 1 -w r J ;,sfW ‘^' '^*- 5 

^-U J)lC4 1$ L-UI Je L_1 3»liil 4-U^I ^UNlj J® y^' 
jjj . I^J U**L**NI _r*U\ d . j&»i aLuj^I y CjUI^NI CjIsUII 

Jc jrju» JjJL^ li' Jj-^jll li fui J Jarijill »lij)l JjNI CiMjUl 

, l^js ^SjUl jtjs £ ^LS yloj Sjj^ f Ji JjJsedl U-* j^ Ob 4 «kl^' 
ju^ G-m G lC j', JU j^ U»j Ijli jU" iaflji' J» CjIsLAI jjjJ- L I jtS'3 

U>lj IjLiJSl ACjUl Auljil Cj jisl Aflj L* ^yj . jL* iijli Sjtu-» J»-I l)C Jyp 

J[ cj^ yj * u^lj J® UL»1 l^U- f j" Cj'^" t $J' Ljj»iJl jv> 
/il l jlS^L» ^yj c 4 seL> «L-l*- Luljil j-* olsLil (_r“Uj CjUL^I a*j»w* 

. UljU 

: UUI JJI>1 

jU jJL_u Ji AC JJill CjMjLsJI liJUu Jj.U y» j*-slJ iuljLl aJO Uloa^-lj 

jJ^jl dJDi . -LJIji' J aiIjJI "aU JjJ^) 5)jU jj-i M J-^II jl i jjte 
Jju.| jjUj ^yll lju_A U) Ois t jj-u. g.jL> jSdc ^ jjij ^Aulj^l 

. jj-LUI V- f l5 jll aJ jUl CU*- c/ JlAI IU J £jdl u/"ji aJjU f Jilj . U*L 
Aulj.-»-c*Ujl Jij • C>U>LJIj dDi)l> aiLJIj .^jlsJJ U* jU>Ul SjU»>-C>j*c jii 
. ^jjjscil JUUJI y CiLj! Jo l^AS ^ jl5"j ^l^pill jAHsJ UUl jUUI 


jSm ijl (Jj>- _r* ij Aj^-Uull JlfNl u®-" 

^jilj . Juu \gA aJLLII JfljljiMjj^lfl) |jU|t£ <—>Lmljj|l liJil jImaI t t_Jlj-U) jji*^ 

*x>^l SjIsjIa LjuU 6ULII i_3sri!4 j jil 4k» jLl (_^ 4-1» Ul JaTIji-l 


^ Ij £y* JlpiJI Jl JJ*»L J I ^ll Oa Sur jj*»L Lj) ^v>l> 


jLaUJI £y* «Jji*» 4»-j) jj» “jL* t/j • f ■ <3 Y° * * <u -"’ lii ^.jl» 

(J[ Jl(^*ll jja Asci jl^.Vl JL_>-1 l^ilj lf*le jjU4 * \ X Y Jg lf*».L*4 V 

CiVb Ojt» Ala*»lJ| jf~)l <—"*•*» J ( «__»Li7j4 Jit jj4j (ju»li-l jj 4 A> Ja»^* *_j jii-l 

( jja» ji^l Jc 4-L*VI OLL Vl U jJI jj4 Jl (jA»» Le»1 Ji»V» ^. Sjj^. jl j^. 
v_j>«ai u>«/i/l t_rf»Li-l ^jcj (3j-i)l Jic «jL 4>-jUI ^ (jcVI <_»»li-l li* 1 "^? 1 ** 


4*1»L)l (jjdl) j(Jl»VI Jic C»l=-j) Sjte jlkijJI <_jucdil» Jl>-^ ^. ‘ r »ji)l Jlc L/*J* 
• 4»1S ju^*1 4-^_jl» lf'>*2» uj* j** j*J * J*l ^***J J®*lji"l »-US 


nLlil» Ij^ls^.^ J, <J*J1 Ulji^l ►Liil (juLUI *jf>- 

jlUl jl L) ^cCoJo ^laiji^l «L» (jiU»eiij . jlUI ^jC ^UI l)L«jVI *JjC jJ*» 

Jij ( Ol^i-I |4jjr- 'J* jSeJI 4» Ja*^_ ji ^jc !jL* 0® ^jU j LjjjJil 

(_/»jiJI IjlA ^jL- jb-j, j ( Briny or Bitter Waters SJil *Lll j^. 4JLc 1 jSU>1 

J*S^ *jta (JL jrL* JJc jji-l »>Lj ( <Jjj*ll ^Ul ^jCji Jj>- jj>- 

jl £ . 4jJ>*ill jlS^^Ju Heavenly Ocean ^SjLJI Ja-adl IjUc (jlbl jScJl IJ^. 
■L -Jcll IJiA u#* ®JuC (Ulj 1 . 4jjU' S ill i_j!aU VI J» Jk^- 4 L>jL| ja»La (j*A 

UM>1 J C.UUMII Juji SljLt jjaJ.J . Uj^l * 4 Ju»VI oUUVl Jl jjli ^jU' 

4 >.|jLu. jj 4 OVjlsell »-XA ^Je jJl*» jj L ^ĕjj . ^IUI I 4 Sjfl lyCj* jj* iljU |*Jj1 4 JLUI 

. JU» |pA Ja»lji^l ^>Lrf ^Je Wy^* J^l *— 1 <13 O» iT’ lf-"1 VI ^.«utSUj jj^idl |J 

: 4 » jUI Ja»l >1 

OJl^CcI JlS 4 JL 1 Ul Jaf| jil| iZJ ^blj • Jbil IJlA (j J»jcJL Jjj jb^poJ) jl£^ -jjJ 
4C Jkill 4»u-oll Jafljil| (|>ls ( 4 *£m1s jlClsl J* jl ^r*ls^U (jlSUl jj*aj ^Je l^JUj (_j 
4P-LJI OSjC JlI juu (jl ^Je jjl*.Lll ^jr l JL 2 S . 4»uSJ 4*»L_« <_jLLf 4 sc_x> 

«__a»I jUIjJuu jA l^. ^La^I (J| jj*»LVI «sljll ijl^J ( jj«a»JI |>-\i1 JU 4 Ai-SjJI 4*Lui*ll 


- f - 


.«Ucljill ^>-^11ii ol^jjll AlaAUJ: LiliiJ; AJsa>«l A^jSdi-l 1^)^ ^jll 

“S^d-L« ,j (_J=>- jli JI ^^4 JL»-^ 43*)! li^Lu» ^o ^.ilj^ill CjUU 1 CjlSj 

^031 il^ll i3ijl“u •**! LX° j*Sll jyj-li>tii l=i» A-»_j 5 di-l CjlS^^jt^ilj^ll 

^ OLialjiJI ,j j|jV> joill Aeljr jj , <_jTl^jJI Ailo- ^JiuJ A»ljj)l Jw I^o-Lm 
il)l> JjSll (J[ |jA»JI Ic3 'li? ( t5ijjll (jljj^ jJ® Ai_j2iil iuljiM y» jJUill *Sl[ U IjTju 

. l^i£ jt i3||A»Ia aLuj Jic -UIji-l i_3 dJjij^il ^ 



iir* N V * • Ai-« tii £»-ji^,-*.* iij*i |^td i- ( \ JS^i) 

■ f • (3 'll M * 4 AX« ijUH ,j«J-*-»j (Jl # j \ % ~ a ~ 4 <1jI»-_jJ “J-c CjJo-j Jij 
. Aj-cljJI ^gj>lj l )ll jjj>3-_) a> jU^/l ^u^lj (j*®! j»Nl ,^1 :jufNl ^slj-* Cy^ 

tii ^jlr Jj«j (jJlj UjjJ’ «Jt=cX» ,j Oja-jil iLujLl J y>*ij»- ^'lj 

j 4) j-ait <_j^j!l ^v»-li« J>»I ^u^J 1 J (i^ji A*jj A»j^"j 4 f • O IW* Ai*» 

Allaiil lf-J j^l® J*j • i n «i Vtl li i_jjj«-« jn» ^Asjil Ijl^ £**J* (j[j 1 A_*jJI 






-- i — 


AC Jji I Jl d»X*ii l ^ ^jl^J3J • jl^il^ 

uui ui >i .juiT i ^sdi ^ c (lui y*> ^ ^Liji-l aj^ |_)l JjJUiXij 

(jijUI £jui >_flacdil ^jmJj j aUjA£ £j>-\ i£zj 4ijJ . ;>LtoVl Ijjb iki- orl 

jjL (jj» lillij c <L" £«• I j-a . —A »b?t JjVl ^JL» t^jJl 

. j*UJl ojv=j J^ill i» ; jJl oLa 1 ! iLj ji^l \£~t j*. _*Jaj ^ L ill J 

i 5-wJI iJI>1 


tjiMl ij AiJ lSII wljl.wti-1 ^lc luljill JLf. J)LjVI jj^9> j^CjI 

( (jwll J f ^diNl Jj-i'l J J^l» jjl AC J>s)l \s\j jl SjUai-1 lilld jlTji u-ai! 
vl>Le* Oljjil JsUj J^DIj jv*Vl jl^ li^j . iJljiil £jli ij Oj^r* jjj 

^ 0 jjflj uijjLij uiluJ L - ujI I bjLdi-l i_jLs AC JijI (jj^ll tSjill u>ljLd> 

JLd» tUlJj . <CJUua.l| a l-i-l J$^" IjlA jmSOai I J3J • jlljJI pL i <Udj ^ 
liJa» l*jjUi 0 j5jT ji U**> CJ^ <Ad» liA {j*5 ^Jdi-JI U- lii LiwJ I JaTlji-l d>jvi 
.y»jVI VJjflu* jjd jtf JU» Jailji-I ^Jdi |jd *jlil<»^II juLdJI ^l*i K*e jdi I pui |l 
OjJl^I I(m>- ^a**j!l jj«ajJI (jl>t lf?"ji ^ jU id il l Wljtl ji JjC- UiU l- 4*JI Ijjlj 

p 

CaI) L cjl Jli-1 .Ju£ A.ij. d ll Jiilji-I sliij 1 J3J . jdjw *i-l t_i[ 4jojjSll ia>lji-l 
ojj*all lilU (J OJu» AjlUll JfljljUl (jj; j ijjLdl Jbljr |<r ^jdj ( ^^ 0 **jll jj*aJI 

• AiJJcJil 

. jaa J -O-il l^i jwJl j JJI jUL jS^IJlI «l^/l (J[ ^LMI ^iUI ^jij 

4 Ju 4 d.il OlJoldil v_d‘*-lJ ^jo jKj JU« (Jl J 4 *cljj|l (jVdd.lI ajIko»- jli 

Jj<dil (lj^v.J Ld.j»J 1 (J-< V .Ul jjUd jJdiJ 4ddjJI ^lj^l U^L i— iLJLoai ^Ldll 

. IdJij I j JtdT V_JI __pfljl jjLdi (j5vC (J>~ lfJL 


OliL5^ j l^jLdLu Ojj j ^jJI <laiji;l illli (_^ 4»jj«il <uLd.ll iail^i-l ^jjij 

(J^ Ls-Lh j^jli j tjllj Su Mb Cliicn jL L ju^Lll ^.jud.11 ^jjll 

JL..I Jl Lwj ^ll aIsi ji^l «ilL (^ icJLdll Uudll JailjiM £jji ^j^ljj . ^ . (j YYV 4id» 
L»l^»-J> jlSLll (jhui jdM» j ^udj *X»J • P»l Hsill j < <.» j 4.>., rtl l L»lj»J jfe!.-|| _ ^ddi-l 

! J 21 Ijil j 4 «d» LjIsL^ vjjvS»l(jJI 4 o*^l ^yu-ljill j Ou-d." 


— 0 


Rectillnear Divlsions 3u *\ JI3 «LasMl J»jlsiM ^y* ii* ^le» ji-l ^vJ — \ 

^n jjj Uj*JI liijt ijLll ^iljd v Jct~*^ ^"'«J \S° j*H.> (JjUI J^jla>. (JLl) V 

ll- .11 I ‘. . 


. f UiiM U* 


. Orientation JLuljUl *^>-y iil J^J 1 " — V 
. Mileage — r 

. Altitudes ,ja« ^ lf.i»i (^iljMI (j^L&lj £li»jl tS^ *l«ji-l 3° i 

. (_5 j»-1 (Jl Aiilai» IjJUIl^lj (Jj^l t— »Ll^l JJ»J (jji “ © 

(3 (j£— wd.ll Jjldljyil l^i:i=>- ->i_5 ( UrfJ J^.ft ijlc ^ J**-* (J ^*»J»- Oj^—*>.J 
jt^y ■** jj^**^yll <0aj jJ-l oJlA Jj*«> 1 lilidi ilerjji~l 0 . 1 A Jj4 AjIs^M IjUj (jui iJ&J 

• Ul SjjIj^I (jUUil AsU»Vlj C^*jJI lilji 3 <jUI ^iJ>Ul_Mi tJ 3 j-"* V^l ^lj^lj 

(yj <-sljll jjUlill (Jl>- uJI Uol_ytl <1 Cm j»J*» U t£x» ^Ul J**U* A»)J 

Hsieh Chuang £l *£< 4-~s> Jllll J-u»J p 5 jJ C)l jjSuLc S • 5j-* t)l;Ullj I» j* L)l.;i 
jjJlsl JJC j* f lj<s1 * j*^*' lfUU» A-L L> *\su »lw)lj f ls (^jll ( iY \ ) 

* tr 

Chia-Tan (jlrl*i) (jlC” »^>-bll ojUll 3 (juwill (juslj»-j* jl^JI jfi\ <j£jj 
IjLsJI t lo-« jjc loijd «jls v*• t^ssuL-. aU)j>- J**j f 6 t^jJI ( A*® “■ Vf. ) 
cS^ <LwdJI jlc ^cJISMI (juLoJl 0 «j^ AU«ji“l *j^ y* j£*«MI 

. 4#aJc tjCj 

4slir f.l.—ol J>; l»jjtj • 1^.1—)^ Ljl—ijsljj (JmjII la)t_3*l jlU ^—Sl Jjj 
U>1_j9b)I jj» A*ta> i»\* ijJ>J _fis (_j*jDI (J_yJI (3 (jjoll Ji 4»_^ildl <-^) Jj^i-I 
lail ^seJI oIjj £jldl lill^ JJ-«j . u wJ I a» .»jUl fS\j tli>l ^j* jv(CiC-< 

lk J'““} «tijJ-l -UTIjill ^jAojCJIjU Iaa^j^JU» . <—)jiJl> _/l5 A*»*»a.ll 
oUiun 3 ® 1 a> 1 p®I y* iaiUI jjUI (j - aJjjj* *jIs 3 ® ^**** ^£*U)I (juall 

• ^aJ Jl> 


: j «jjdl JJI>1 

Ul’jTj> »Hir J? icaiM j^uJI JJjUyi 

(jUU (j<La{ (jui idUXlH .oU I^Jju u*l; ^ L*lj»- J; < 3 ^jsJI j ulii 

u^*J J; * KLVl 4* jjj»ljv*l l£_j® (Jjd JjJ ii|)»x5*j ( L jjtljw' 

j* 1 OU*Vl t-Laij (jlobll dlbJ (jUVl jjill ji VI ( U_j£- 4ii ^Li lalljLl aJLA jw 

4*a iaj! j>- jj--k JU*"I j® (j^J JaJlji-l ^ j ^Jjil JS*">_iiSjl 4.C JiiM CjIjL?L| dJUu 

• j^jII ujS jll dl)j (J (iiJs 

4ilju.ll iiali JljJL^ ^ljUsi U« U>jC JailjPtJI jljLu j 4 Cjl 1'I J>jyi-l Ui ,_/> dl)" 

^s* djD*'l 4r*L- 41vo> ^jll JuJL£- (j^” V 4>i ^sljllj • JailjLl 'lT J 

a»-L- (j^dj jJUaj U CiVjU jAw ^ 5 vT jl j«VI 0V < jcTljSsM OU-» j jUVl 
, 4JUV| ASjall |^jjS (j-< £ji'l liAA jJI L-JJI Cilsjl j <Uil OUVI 
jc VI ^.i |l (j^jjjll (jAJI 4ccf—4j 4stuil jll «Liu.ul 4 ) ^aT”" JssjIjAJI jjf 1» (j5ujj 

: U ,cVl iatljLl 

dlDI Jwlaj j^j iljlU 4ii* U iailjill j^~-Jl-»Ij (j (j> jcVl ^LiZ»l 

(Jjlj^ dlia-J jl 4jS> jĕVl iaJI jLl ££ jll (3 4—jUI >Ie*VI £j* IjdS""^0[ ^); t kCiUwaL Jlj 

* * 

• (./jULjj j^ljLulj CijAjjjA Ji« liufj ILU jl JuJI 

ia>lji-l C>j\C jij . ^JI 'jL/b j^jll i_J 4uSuSi-l 4>lju)l 4 U 4 ! 4;J>joVl JaTIjii| JiCj 

IjK^JiS ( (j jda"j jls ^c—bJI (])U jiJI iai'jS* (3 VI jSljui |) 4uic 4>L*I> 4 aAi jcVl 

4j> jjVl iajlji'l ji a^t i — L*u> t\u u> 4 asIs^»_iLjU Ij^c ^ U r |l (j'l (jUliil jjT^jw 

• 4i*>c> 4 jl>s 1-I dl-C V (j)l |>ju>Jlj '--®jL’j)l> 4auL> Jj** J, )l >3 

Anaximander jJlUaJCjI Ji* (jij*^l t5i*lj**-' (jU jj>-jjil bl J> j js j 
(Jlj*. ) Hecataeus ^-jJlSUj^Ui) 4U>ji- ^jll ( ■ (* • i3°iV— \\\ ) 

(j5wai tijjJll |lui) Uaj l^~ (ji-ij j Alfr.uX^j 1 aW) j>* Jilt l$jII ( . f. ,3 o > • 

• ^iaj) p LmJ^ AJL* 


V — 



( r ) 


UJ jJu! Jr* 0>" *>: J3 

j£L_i j* U.t> SjCi o>' I j* ILn J Oj r b I? • Uilj;-I j* OUjUll j>x> 

J' { jSil i jlaiS”" t^^ll Jjl J 2 jCIa" * j - a lil. jlfj . «ijjSJl l>j*)II 

j«» ^*. j* iL-b* ju*-jaAI Jfedi.NI j5"l«/ SjC" J u*Ul Jt a£m\ aUj^/l 

jjls. jc. jijC; jl jj :>u u9i uiSjU j*t t/ i>j^' ol u j t /Ji j* V*'>^ 

AjuLwlill IjCill *j^ ( j \ £o U- J/ ) U Crates jjj . •/"" 

yn JL_S£ J>- I3 jl jX«l Ja: jU»j£- l^Sela.u Jc X.l*i globe Ajijl ojToliilj ^lij 

U IjjC*j . SjCll jjly W* Uil; JxC £j 1 Jlt>>" OUi*j VJ>' Jl Jl^" 

^lju JU- ij£ Ojdll oj- P> tjii jjJ • Ul^u-lj jjuCj^NI *JlixCl> l.hJI^C 

.liiii .j ro» U- Jl j_p- 4jXjlill ^UjMli I^Ll^ JjCil jl J^ 

. jl*i \fi ; jS 'isjo u^Ujl Cj jjs % 1 j* J** <s ±*j Ujj^ Jj>- i>j_vj WjJ^ 

►Liji J l> >ij J>»ii k>i-; jC.ii j*Pj« jjjuix-o j*>^i ta. i' A C> 

IJIjs-jjjCll ^l u \j*j u**ii »l>lt>l>*i/ juul Ulji. 



Geogranhy ^,1 |L> j£- 0 Iju Uju>j Chorography 

jA .j 4 aAp £»Ll Isij la>lj>- ^Ull 4**u<jll oJ_Ijil^j 

. Carlography Ul j>.y j|Ol> 0^1 4*0 ^ 



(rjsi)' 

lS>ill «-JJOJjjA Ji» o|puil <Zj j^ai Jaflji-I ^fi (J^ t-jlsL»^ til) j Jju iHJIj 1 J 

CJi> j^ll (IUI AUujii (LLiiII lCa 4<>^.J>(>ls 

Posidonius (j^j-ijJu f (jjlwj»ljl, «ilJjdj . jUuLJI Cj\>\^£j> aJl J^>j lf jl 
jl»jl J| Ji»j>j Ijj^l J>ju> Jjl» Hipparchus j (_/j<Jjl*J 

.t-uulill JoiUI (J[ (3*Ji ^ H ^Lil <la> j=- (_j ,jij> (i iil)3^»j AJ^Jj 42Ji Ldlls 

O* 5 **j*UI Jl £?■ji "L"j^^l iul Jz\ I^Jl; jJL_^iJI dll>’ j I J^UI (jSdlj 

* j 

Lsdl L*.l jt ^jJI ( .(..J \V\ — WA ) Eratosthcnes t jc u .jl , l_;| ^SCiT dii 

It J (jU^pall t-Lijj yjjliC 4jl*Xj»^ll> tiDij -UiijMI OjSdll Jo^ j>Juu jj-* A> jJJ^l^ll 
(jljuolj 4> )Ji^dVl (j<> |(sS jLialjll tijr 1 |^j«*jJI Anil 3^* I—Sjli^l ^jA 
(T jj*j ji jji (f 4>jlj)l oJl* Jji JSs . Jswlj J jSb Ja>- ^Je (jUi Lp.1 AU» jLilcl 




YiAAY is\ ^ Stadia l.iiu.1 V©Yj* • • (Jl>. SjOl ia*£- jXJu Jl e J*-$> 

jjOu.j»’l> Jwu «-UJI Jj» jJj • “\Ajo ap-jjJI Jjt jr^sdl l-U L*«j . Dl*« 
CJ j)l u~u (jj . 4Ji>^ll iuljil' jjJaT J J*MI ^lil lli l)I -J t>J^ ^L» 1 ^ <4ilj-J2» 
jo. JiliaJ *> jS\ SjOl Ja> Oji-yijri tjljr^" a?_^* (j—JjJ 

c.1 jj «dl v_»jil (_P>_)MI lU cJCu-j^lj^i Cj\jS£ jj\S 'oij . Sjj^iJI *5L-_r ^UJI 

• (>jVl Uj> ( y-/.UU^ l 5 , i 1 l UM jjU* ^ M-l Jl <caS)I 

L5jl i^Kj £ij" ^ J (Jj j*ll |IU1 4la».jS- (^-.“'jl fli 

^yj ljCLu.1 YojA* 4 (Jlj—J»- Vj*ll (Jl, ljj-iJI (jr- l^Ji (j?" *Uaill Jjla ^l-» £^L»1 
(J^ |ILJI J>. <ot «!«> (j- U £>*j • UiU *\>* * Sr^l <il Jlc 1 " 

j ys~ >*^lj JIr 1 L*j_ o -\: (ju*i ii| |iLll *» J Ju-I Jji. UJj L-1 j IjjjI 

(J-U ob V } f ul til |>. fls f ■ tr^jj L>J^ ^ I(HJ 

(_/> j)}\ J£2J Ol_/jJ Ab ^jj . L»-*lp Jlj 1* (>^1 

: J» V» Uj»-j>' ol (jO ►U»-! *a* ,>* ^W> 

*T i • O r • (JojO Ax». Je £« Ijjl l)U=» j-Jl jIa« Je £" >1 j—1 J»c>- \ 

. %. rv Jl>. £ jll I j* ,y JUII Jl U 

jjIsbst M 1^1 jjj Jj- i»V-> Olj-lj ^j^O^II Sj^Lll *iUI jj» v 

.y^rot 

<*jj£ mjj (JjVl C>1 /*- J^-lj J> !»>■ Jo jlj—lj A» jJjO^/l ,>»J- ^«»J ^ 

.<!■>-. dj-1 

Ijjfc jl ^ij °Y \t —» 4 i_jJJlOVIj jlj—1 >»J-* (jj| (3>l (Ji*- u, J'l jI J*** * 

. UIPI ^lseJjll j j-*- I ll»>. l-A -1 U C Y * ® l£.U2 » (Jj 4 " 

Jc ( J*}J\ \Zj^ j) */. \ £ «»I j J.—aj (J llai-l U) £—1*» *Vl (j^ll (j 4 O^ ® 

. jjOl aJJS"; sj JS^ ; 

j.ic Jlj»- i-JLj J-Uj y2i.il (*J> *»'l«— Ljl* >. «.-*» * 4 '*JL J? ® 4> 'J '*.- c -"V' 1 '1 

. i_\iAi_l 



( t JsCa ) 




^JI «JiJJI CjU- ijij' u °jNl J**^ j» JiJ C>*^ jl^l lilli JuCJIj» j 
^ljlsM j» jt^ jiHCj^I jUl »j* ^b»« <_jU- jJl j £*ljll j* 

Jl aJIj) ji’ <1 j^ji ^-jT . (j^jNI jUjI jJiiisl Ptjsidonius (j“Ji jj; ^ (jll 

4-S l 5jjl llai-l (J^ J> L jJi ( L)Viwjll_j»l >—)l j) Ji 4ia Jsl Cj >^Jii ( 

• _ric 0yiMjis- U)li Jtj ^l^Jbll JIjb-NIa^) jlJ)J IJ^jUla» AiC Jji J 

|T( °Y r • Mjj a o ^ o _j i» jjidMlj u*ojj <Oi! (3j*ll U*jtf J^Jji J* 1 * ■*** 

UjJls j)J jl j* J Jl) l»A._ sJ\ VL~»£ U-jJI JjL jJ* ^ I 

J*« \Aj* * * 4*i»jVl Ojdll JaJ »j)J ki) ^l) jl llaiill IjlA AseJu jl^J . 

. Jaii 


jt«il»cJa*7jl JJ JUfl>ILw» jj» AiMjlllsl^MllSJL* <U2» j/l JatljaJlj^jt jt Ijl J 
Cladius Plolemy ihe ^jjjjdll ^jUU. j* JjH i£_r" J*»Sll ji> 

j£ J*, J ( J>jcy\ .UTI>JUJU J^I J-i t5jll ( . f — \* ) Alexandrian 

. AaaUI Ljl jP- j) jOI (J^juil Jw.nl J 











IsSiii^iSrJWiMigniu 

HSUjgams 


shhH/J 


NMI 

mMi&iaseissm 


jsi-) 


JjjO^J ij-LiljJ-lj ^>31: jjJ) UG J 4 mA<JI Ai Ij jlaJ (j*j£*llaj jjj 

jG L Jaj~£ell # 7 -^ ^jjilai J C ii—Ull ^ l^T^_jUI J 

^•i* 4- * AwGDI lljUjlaJI i^Alaj . Jaj\jiJl Jft ® iilj»i-l ® l3 j-*»2*lj C^JLAI 4 j\j Jao 

lj1 \& * jj* Hj jLi 15=»- >-“ofl (j (j*j*JlLi Jj^A- k ji idj jl Sju» 

. Ij j* 61 U (jjjL»^( 1 j ^ u j il l ^Ul jLi <c cjIjnI-I s ajI* 5 ^ 

t i-ljo-l Ajjlj: j v Ld>l ,Cj jjj . ^UJ Llc LiL»l « Juiljj-I » v lx5 ^”j*oj 
Cj*VVI A*>J Jailjill ^La CiU-I jj JaTI^aJI JjC Lji.» Jc l>« JjVl tji-l ( 5 jls-l 
(_^J LaLilj^j^j*^! J^J 4 j jlaill (j—«Nl (_/*J;ULj (jiili ^ ( l^._*jJpgX-wi jdl 

oN I AjiL »lc»li ijj. t^-sa Jc <JUl 4XwJI Jj>-Vl «Jjj3»-lj . JaiLll L*ljJu O 
j^J Jj*-Vl_j ^yli'1 »ji-l Ll . l^v» J>—1 jj^j») Ij JjLll L jjas- jiJuj ^Sj^ 
.laiL.^j AjmjIjJI Liljii-lj J«\jLl ^j ( 3 jD L-lji Jf JdA jui — Lj^ l^#*1 

~ L—AI ^jC djtljLM (jL«—i 4 jom»j Ji j lCjuI iLjNl J-f J>j JaTljill 
jlS^AiluiM jlliJI f-lj*-’^ «uLaiT Ljl T*\ i_/iL- Jl, jluU A,Lj j»-A|lxG ( 3 **" 

. Lu>Ij L»L cL>1 Ajij CjLj) ^jl <u«jjil^j oLj) jCvd IjL Ljjl w*o.i 

aLj j»- Jjj cJjS/l jjdx> i jCU—b j (jCCji 1 J^ ^/jjjUJai JaJI> ^%—£ ^•jdc j 
Ll t « LiljĕJ-l ® <-_jL== (j Cjijj ^jJI ^^j "U*Ji[ aL j>- t*\ L^*)!, <_»L*j iU) 
3 jl*XcI jt_Jj . LLll j>j>o jLLl cjr 1 j aL j>- *\Y ^j-» j ^Cjst «Lilill <ej* 3 l 

jj-* L1 Lj Lc-llaa-l jl Juu Marinus ^jlj jL aLj js- ^LLl) cLi J>~ 

-* 

j-JJI JjU Lu cLj j>- u»j**Uaj jSj . _LsL» jj* «\jBj *1 V-j »ju jb. CLjL* 
Ji*l Jij . ( AaL T £ ) aJoJII »>j)I J^ ^ LL \ Y ^ *l jlu>3(l Ja>- £jA Jj&^ jL*)Ij 

li_*i (jUall cJI Ij > (LjJ jiu») \j jL5"""<L- jJ \A* LLl AjLjji- j Ljj-ll ^Lll 

Jai- ol jL*®l ^jljllj <-ljX*“*^l Jasel j>s>ji JLJI aLu jSall C^s-jl^ 

■ V 'o\ j*j|jJi|>^ 


cLj jS-Ojs- Jkiil .LiL. ^jA AbJlX)I Lj CiLjL* ^y» j * »I L; AmSr lf Jl >j 


•jiJuu AmuJj Jl Ajllai -1 J> , Jajl y~ jA •Juai > L» UAa;*i..* olL ^jJI tlLi-^ll Jojo 

(_j>- j**JlLj j»li L*JJSj ( Aadjll (jC-wjll jil d ji JA 0*\ jO _j A>-jj)l JjL) 

^IjjuI jJL Lw ciui:-- jsl (>j*i/l -L^- j> CjL jj Jl JI>VI *jj» Jj jsbXj 


Conyerted by Tiff Combine - (no stamps are applied by registered yersion’ 




- \t - 


jJI Jw*»LJI cJ'S f j) a* 

. ^sljfl UU 

eju__A> ,iJllJI 0)jSJI j ijScJI J“»lji-l VJ*^ £!>ca* •*»_} 

jK^ jlj . \Y* • 41*» 4*> jjVI JaTl ji-l Jj^UI v3 O .elwl N[ Cjlilj^Nl 

jjJu AjIjI J£j IjJl*» U jKLa^/l J* flj*Vl ,j iclsej ^l^j'1 jusljiaJJ 

V_gj^ Juo ^ oJuoJ ( 4 CJlaII vjjA^—■U <**jJl> 4uwll ^U» i^JjJL ^J^ Jp^i • C»^, 
Ja>ljJll (j ^Ull ji-ij l SJoA p- iZjL»jUu 4*lij^Ulj 4^> jt^/l <_Jldjl 

. l£>iii \!oi 


: lj\* 3 J\ .UTl>JI 


Ji_S .k*»jj.1 j5c*ll jl^L/jAeJla; (( 4*ilj»>- » 4> Jl*u5 ^cjJl jljll «_kf-_ ij^ J 

L.j*i ^Jj Ol^ 4*>kjJI C>l*klillj f *JlsVI lf- ■l 3 i* : LiLjj e j£. ^I* C 
.lajwoJ ^Jj jkll IaJSJJI»- jll ^M^Jl ^Lili J ^pIUHj 

IjS' *Li;l e ci^ 4seL i»-U- il>u»-j Jii Ua yt j . j y ji'lj ®j»L*JI y* J*»lj** 

Jjuj/I Jl 4 *>L*JjII s jlalll sjjb ^jsj . i/iksM l^lSl; 4> JjUjU^I *Sf U Ja>j (J_,lezlI y* 
.krljSc'1 4*Jull 4ejvll vl>iL» \ij*i . J.»VI Jp (3^1 •■AA -l“l j*~ •LSil Jl 4>-li-l Culj 

L»ljJu jUjJI ^ji • 4 *Juf Lsljcl lcb LjLtjjll _U1 ja;H CjS 4*!>jiNl 

. .krijScll Jai\*Jl 4*»l y l^**v> L»j 4*^llill j*iflJ (j^jJlj JjUI kjlai- ^lla» 

aJ**uJ ^jlai j_3 JaTljiJI ^ji Ja>ljill t liJV 4*J*'I gs*U«U jUjjll 4ij<vu 

• ‘jUVl J ^li-l J (S 


jSell *. A>- C/® J.M Va*^JI J oJ—* ^La 1, I jlai 

Jailji- y {yy J* U^J (_jjj.ll (juJL 4U>ji- C»*J Jj . rabula Peutingeriana 

4=-jJ)l sIa jj j . jUjJl jl>l C>_wii>l ^yll iiineraium Scriptuni (jjUII 

.la>j (jdl jjJlj LAIjki^ (jjUI ^IjlI»! 4*>U *VflJ jiai 7^***\£ 3 

, —H (JlJ JhULA) ^Jl V— jlsLill ^r* Is^La^ JjUI l 

• I^Jip Lsl jSl 


Orbls Terrarum ^»1» iliy* ^U) Li\ j^ j* **\j' u“ 

^ku.yr Ij>jg<Mb4 Uj» »jk*J; ^Ul J[ OUjjJI SjU Jj-" c^SLa a p kL-.» 

j£li ja Lu-jjj ^yJlj jclAI Cjj^b Jij , LiLjjll ijjUjwMI ifi^le Ljj X±u 
Ajp-UI »1» Lii VjUl *Jlaj . LjLjjII ijjtlj^Mli J*> V 5 -*!* 

ll, L.Aj>- u^UI « >S (^UttJI J*-2j £j& >' 4C.UI 4-UaJl JailjSeJI 

. L/“V! ac s» SjjL» jj>- J& J» ^UI 



jU*Va*(^\ o^3 

( V Jdi) 

liij . _unjsji j juT oLjjii <J LUjiii jj^' -** 

aJl, L J» C»jC!ijl jlS jiii tj-jLJI Ojill J y..laiiLlUI JaMjsUI *Uof- CjI5^ 
,jU ( _UIjiJI »L-)/ iiljJl UuS ^j-jjuJL C.Ij JojljsiJIJ Ji>)/! 

J Ja-jJI jj^ll J*M> J Lj/llj* L:Ljj!l aj^l «Tr c5jJ' 

4 , U-.^ l 5 jJI j ^LU jtJlI-JI jlM »jdi 4*ilall jj*aJI »Ja JjL- CoU C-P" I» Jj\ 

ij/' ijCi LL- C^>j Tin O Jatl> r l; Cij» >1 l/J ‘ (f o" 
U>0 r _iUI j* upi J-* jl-jjt J L*jUI jl/ jll >^1 








- n — 



1 —aJ | 

(A jCi) 

|V >-» .Ullji&ll ^JoU J® juS”"" ,/t (j“* tjji^JI aj. _Ji L«_J 4..k.H 4 .« Ijli-l 

. j-.jldldi 

I LjUjajjl jj-oJl (j 4-o j jNI Jafl jsUU 


Jstlljtl<u5dUi< (_J jll ^liil Jijlall (jjjWJI liljj 4ilwli 4-oUjjll JalljStM jj®jJ Ol5""j 
.Uilji.'l (jAai U cS"J JJ IjjJ^ tj (J*-“jll jj*a*ll OilS^” lil j . i,k|-JI j~aJi 

^lA 4JUjJI ^1*11 4lal j>* ^Jc 4 mL Vj])llJo lSJo* dJlA (jli 

-Uil( jAki l)Jj lijU Ij^ 4j>. »JJ~»J jjAJjdl IjlA U . ^jojjill v_ikKjl ^Jlu 

( VV"L ) u“¥^ 0 4 A ) 4loij*- Ji* Ijjjt vj J»—jll Jj*»*ll 

JaU» Je 4*41 jĕVl JailjiH (jjjj Heretord ( \YA* ) Jj y jjA 4 Uij> jt St. Beatus 

J^“ J“ £j* J$-“ J® jJ*f l;jjt j (_J*-“jll jj^JI J»ljj- . Jliil 

■ ^“ij*" J** tS-3^2 J£—“ J® j 4laij*- Jia «jU 






• d 9 —}" j L»yJl JaJljill 

j J^-j" JJ-.J' Jc Uliil j_p*JI ^l (jC^UI jiLu J\ \J jU. IJj 

ot OjjC«> jji».UIj . i_j j4! <*—JJU Ul.^? 0/r jl V ^*u'l I j* jlj 
4 >\$ SjJai- 4cj3l .jj. ^Cjj t JiUI j <jjII jft jt aSjL. iij. 1 .j 3 1 j LLh 

Vj*" £.J*" Aii . UUI SjUA-l £jlr jy> Ujsc^ t$lj jr/1; Jl j; IJV 

• i^-l j UUI UjII £jl, _ y, jJl J j 


LjUcl IpS». (jk-jll Jjva4l j Uj*JI JJI jlll (Jji^Ul y 
^-f>- jl; J*fil>l jvĕjJ . kHjLl y> j UjjC UU' l^j v J| *jjt 

<_»Uit dliTj) V=£-J' je jjUH UljJI J*4j J JJIjill JU j ^ll L^jJI 
|l JajljLl ^JL—* jl» cK>iLl y ^yie ,_Jli j ^ lilli I f LSyJh 

Jom j Aili Al Li y ^cjl Jcj , jylTjA j.U j>. jjjj Sjw j£j 

u* 4 " U* ^iJ*" UljLl JjS‘l j^lc V <M jlijJI 5lU»1 y \jtJ jjul 


4»1 UIaaI vj£““ jlwU. jll Jj.mia' 1 j Lj jJIJa?! jSbJJ \l*j jjil JAAj 

j ljkf_ Js- C Jl L-Ujjj jlL, jljl jf”Ji. jvia-U| ^ ji U>jj jj| LlUI 

jll Jj^oMl jA Jaii ^U; Lac jls C <_»jJI JAC JJIjill ^yl jju- _v JlST J^ Jju»jll 
JjU* J^ J . 'O J A* J_j«»Nl titt» (j® ^ljSill jjuJl y»j LjJI k»lji-l ^Uo lyjb- 
C ( |lUl Jjuu^jjl jjulll ikji. ) ^jjljLl Jjv»V J?1jc ji« M yui . L,Jb1 
j^J ‘ ( (11*11 AJJ—j»- ) >_»lxS^ i_x>-U>j (joJiilj Ji_p- (j»lj i5jaJa**Vlj ^^yjJJIj 
jji'l l^_ jli ^ 4 J yt*kA a jLjt^ Ujjl (jj» OjJ9 -jil 4u jii AuJU l> 

. (?l»ly Jc jLLi lC- o'l -« jJuJ Ijl5Ca_J • 


• Ub *^-*il j»i-l cS**^* \ 2 JdE-J lnA* 4-uJajlj^M ^Juij JlSJ 

icjJI ^>I^JI j J*^ 4^%IaJI &jjl> |$C« Am j*II JaTljsJl 

JJi a5 j • ( L jja>-VI jJI 

lU ji» ijiljii-l j^v5jJue ^*4JL2 jj «il_/JI |jl_A Jp jjjlasW^ v_jyJI 

■ {J* 


- \k- 


^ J* ' j^- d ^ 

f A t dJij,.- Jij. J-jJ' jj- J ' j-^j^ t 3 ' J .>"tA"^’-' 
il j31 J3i ALC Vj JI JJ3 Jj • AgJ Aj <S!jJ' Wl>' OS JUl ^ 3 

SJL_iJI Jj . ^ J.>>l JsCd» 'j-J Ji «^3 & ^ 3 ^ 

J| y J2=L- 4*\yL\ j' j- 4 >° 3 U 'j C U ' # * Sj ^ 

LiljJl ^ «^J • J-^J V*j»J ^. j V^' UJ ' j^" lji ' 

^sJI U&l Ml, JU LU"i'l 0 ji'l j o-lA j J ->.r-^'j u J j «3 

. jaTljJaJI 0'j** >3 A*OL>M' 

u v'jji oU; 6 L.jJ'j Ji>M' ^Jf- ol f jte»l J o- «> VjJ' ^ -»»3 

Vj JWU,Jl 0', Ji ‘ JuJI UU v/" £ b - ^ ^ r*JJ ■ ^ 

. asji j 4 \* j' ijUjj VjJ' j> v u 'j^j *' J <y •** 

Good Conductors ol Civilizatlon »jUaJJ ĕ)Jil» J'j»-MI ^y* JU V/" U 5 ^ (J* 

* Ul ^pi U l jljui j' W w O^J a»j~" ri » J J \yf ^ ^ ^ 

j_ j jjj . &j»A\s jUI OlbSC. _^U" jjSll j Ujj Vj‘" j j> 

J{ |JUI Ji^ <J! jv- ^ jl^ 01 j U*jsA *'/«>• 

J>.U JLjIj £&* cj*' i£j" u* ***"*, U^~’°. 1 CJ^ J^' ja ^' ^ J^' 3 
^J* Vj*" V Ij . j;Mil Sj> -Ui Aic j-A u~>J\ j-riJ' VAj*1 

. Vj ; " y jpM'j jj^" u® ' c . ("*" 

’UI jl I f jUI j V jJI AJI oU. u IjjT lj_,i 0-1 >'> ^ ^J 

: J, U U>- jl j 1 * 1 " u* »3 f■ 4 “ u 4 V V '"J 

. IylT jJI JU>'I sU-^Jtj- v'j ; ^-' Vj-" V :c uj^! — ' 

<jlj4' Jj- l*-^. J3 0* V'>f J"“ c . ^ C, ' i ' jU tr^ ^l* ^ 3 

• V—>yJI JJJt aJUI 

f y) Uoll Cs ^ j" j' 9 '"' u* £^" •**! Vj*" ~ r 

. »jUi-lj f jUIJ Jlil ijUuUj ^wjdlj jl^” 


-v* - 

aj jjUI j** jjH ■^UH iJI j>- 1 -c-lji A>j5"jll <«j^li-l ^ljU^ — V 

. ltA*v UUai Jj^Li-l j‘Uii jj^ 

^blll ^J^clll Afl*lodl N 4 A*«ljjllj i^>£Cil| ^jtl«Jil pLLdl * * “” £ 

» L^> Ji l)j^T 

^j-J J*» VIo^TUaII 4*-OL«*Vl Aslsi 1 ! '!f I jA Aii^-2» A-*3b-j ^Li — o 

• £jV«£lU ^J»l> 

• ^ Jull jkAii ji 1 A—uu 1 (jl5^ — *\ 

^L- (J| j^wJI u*j L" lS j I® * i*» ^JI a—*J|I lL»>L« ^L*Vl jLlt»Ii — v 

• l^Juli J ajUI ^ji Jl 3LlcVl 

±JAz£- ^ * y k «^Lill jjjl £- (3jl® 4*#l4*WI iwALj o^LaU ^lli» A 
. 4 * 5 Hlill lliU»ljjll| v_j jJI jOUo^l /Ui 0«iji C 

J_3 4Jk>jSl OU-Ijll Jjiajo ^J«ll I_iii5- yi-JI -_jcll* ^J«^U»V| tjjJI jji S 

. <Jjl jU-jr ^UjJI (jJ—Jll \jf j» j*clMj ajUaJI 

^A-I Sj<i J-i <—»jJI >*i® Lilj»i-l iij«ll ij jS' j\ ^sdl jlf — \ * 
j^jU) o jSili Ujjus CjI jptM JjUJ l*« ji i-jjJJ ^cyj *U’ I iUcl ^jA f\j 'iji 

i_jU>j|l ^Jj-j ZJ>^ UT. oUl« AjjauJa *—*\5 a» jA IJ-J-i 4illi£ ^U».! £jA (jlJ-JI 

^a*._J\ jj-oJl ,j OjU-ljll «j») (jC U/ U jU »U U*J »3jiS-J jlaJ-l li[ 

. <*Jax: Aj*-I ;i m ».J £ ji) Zj » sj«M sJA jU^:l >f (j*3 

jC-I. j_j jjjJI 3 ^>- (j)j£l>’ J1 iU-Li-l OjIjI a»jjUj«VI ^Lrl» — \ \ 

« i^ljdlUJH » ^J-»J- jclL u_^5" jj^UI Uib'jj» jls J-Jj - ijjUll 

. ji j>- (jl} C? jiL-^lj i,oljji- 

Ai jjUl jmVI jt-L *— 1 jJI jUeiM ULli jLi«ij »jUtill Lj*jjl (jjUl l jL.il U \ V 

. Uu?-^ 1 ^l J -UeiM ji? jo j» * - U~« 


jLu «-ijJI lSjJ yUJI Jl jy j ,/i oL 1 '' jUsj^' ~ 

. ^-jLj ^Lsll Jp LOLJI 

^otiJ (j ji Jjill JL»pi (Jp 1-jSjH ^llaj jl^ Li ^i» jl «_»£ ^ \ i 

. 4jJ jjJlJ ^jJI 

ajUiJI ^ ^y» jjSi». jjj»l—H l - J jJI jl^-* ~ \ 0 

. jli*»j/lj «JjjU-Jl ^JI. i_v1* a|Vu!I 

f-js-\ Jjs < |PjL*i lii i-a-l—ll »j^-VI (jjjJ V I J*II **J ,W *—'-^ ^ 

ljuwlH JJ aIuojjJI Hjm (Jl ljL>_>» j»fl (Jp J^ j^ljSll jl { <_>Mjkj»^l '_jj*JI 
. (JjuLil £d»-jjll (Jp * J v_jLNl ijLj Ji l^cl^l Ijjc (j jll 

£\LNl jlj Jj cr k- jK' lib • u,JI CijLJI 05* - \Y 

Lu»!)L I jiojl 5|UJl ►Njj» J£j . LLj* *j& IjL-I Jl* j^" ^i-l jj» Lasll 
(^; ^yj . ULr jy_ L-ill ijlJ*^l jLI |*f^Lj u**** J |*t;jl^ 

. ^ jjVIj ^jsIIj j»--i'j J*j>- j 1 ' Ji* -LTIjiJI Miu» ^ ^lLjll *jl }a> 

Ijljbi (jjll t_»j«H ujL^JI »Lill Jlcj'-"l JS LsIjLI j r *l o*l5^*ljl \A 
f lij*j Jj^ jj* j-«j1Ij J jLJ' A j j*i Jl Ljl» I j l^.jlo Lj*ll «jji-l LiljL- 
l_i jJI ^ljii-l^y* J^-lj J^l •**» ‘ (jr*^! •*-*" jjij ^jL' j jl*v*-j ^y^-ll 

. JafljjJIJ aX1UII aJI jii-l jlju. J JjUai^/l 4jai *L lIuITj t (j»j**ila» jtf I 

Jij . JjJl A-slJ*^' jl*l Jj^ 1 ! (jLj/l (JjjlJ*ll ujI^ £** J Jij 

j|j jlSi*> j . jjjLJI ^-»l:'l jjiJI {j* JjNI i_LtJI (j ( l/’j s ^I '— j Jl 

ja J> l^—j J*> jjL" jJI ^l*H •ILj*- vl = ^-H '■*■—■* 
l_^r*j J »PL jil JaTljiJI jjL» 'i • jj»Lil ^S-LJI L*£jI jj-^IJI 

. Jis jJ jjl jJcll 

Jj . LTIjObII LeLal (juLll jljj'l Jo-i ,jLLIl jji Ari Jj) Jii JU.IJ 

■ jLllj ^jiH -kflji;'lj j'l J.ILT ( ^JIsNl JJ«* — JK1l VI ) ^lL* 


jl ^yiJLJI lA5^" L—AU V_<Uju ^U ^JI Jailjill 4»J?J 

• f^"^ll (jJUl 

. {£}jjtLuJil jlsli jujudll oJ^ill #1* J t_Jj«JI Ja»ljaJI £■!**» j*i1 L*1 

j^j uOU"} JjJ>l jlj JU jOIJ 4.1^ f *!•**> ij (_5J»_j*-i*J.I jIj Jjj 

I—* 

• jwJiU^ jJiull {T J jA,icJUJ jlj^ jj jjUujsj ^LiJlj l£ j«*oJI l"*l J (J^ll 

+ t* ► , 

Luwljj (^i> jjuuil ^2>- ^3 • -kl ta^wu i) li i*»- jlj ojrs ^sl *j/ ^-w iJj 

Cj \&jU y* U jT^j Jl2s tiJJi Ja-1 jj«j t «Jl^a (3 *J *—»j~*> ^jJI A*slj«i-I cl»UJ jll 

<! ji-l (JsUaj i_ji*jll ^-j j* J> jC»> j • ij»-j *J«; (j^ ^ *—*UJj 4 JjL* 1 

4-j>^ 


y .m»I) i2>Vi ^Ja*)l V \sCJI 1 %<*93 • J»~ j* U ^ Lgr uJ 

— ^obwIIj <-_j jJI ^y* ^-«M jL»-l j ^.jldl — jl5*"*u*«M i Ji* i5j»-l 

3Jaj J>- _r r -~J> • Olil»jll J>J»1 (j CjNIsII — jVj»- 1 ' >-»l j-"Mj *"**" 

jl£j . L^ijJl dili J (_SJjJil jlui JuJwed Ljj^l» jJI ij» J«'l -Ulji-I (3^ j* t£J_*»-UI 

f jljL«V>l 4 jU j jUas- LeJa-u. (Jjv>-I Ai J daj j>- (j lyS"’ J jjJ 1 >J *' «jIaIwIj -kSlM 

4 »LaVlij . jL^ j ĕj’ IjU j jNI -l*>-J ( j^L*" ) j~* a jj£. Ijt. » , lj***M -L^“ 

*- 5 f~\$ A*« jJ-l jl=eJI jj ^!lx 5T« ^ jalsT - 1 ^*i j^ •*<* '-»Jj»ll ^LU 

. t_>jM jjl ? Ji*>- J * 1 SjlcL_JU dlJij i-ijj»VI ^Lll j>-Sl t_jjL=U J* 

jl^ A «9 Llj>-j> jJT-M (J| t-Jjil J* -LrijiM j* J=*-I £ j’ »J*aM °j-* vj JfL jjJ 

I* 

Jil Jt«Xcl A»_j . ILU jij»- jl J>- l / 1 lLUj < j-/*«JI lilli Ja>l V »»Jl.; l>>jS L_j» 
n-ajo 3 . (_£j3slaA*M(— jL 5""jc ‘da> j> tlil^ J Jtajll (_55lj*JI jiJ 5 ^ jjl - l * ^“Lll 

jl Lt- t * *.■ »• J» jfl> ■* " Ja Ll j^laj L,- J>.|j*JI jl Jija- jl L*l jJ ^ L1 

jlj- ^J* Jl J A.3{f.y} j^. J 1 -* LAi-IJl jUuMj jji-l j*Lj'j • jl>> j- u"L**' 

. LLk^ < U*JCA 4 <JjL 4«_t*"j" l^l^ ^lajj^aMj . <JjI^ 


^ jjM j * 1 ■**-> ’ vJ" j-ill ^rU^l j; lil J-«» *wl >* V j«J' JaTljill ^L*a jy-i-lj 
. »l)UaA_} 4 >L/&jllll j>-Jj l ( *C—LUcjjAcl -iij ■ Ij- (*^lvi V - Aji^JI. ^*Lji J 

4 »J*) jL L JT 4 *J jC l-Sja-l; lf-L Ajajll j.* 4 *M»jl SjT" j_£->.pM *J £*«a ■**.) 


«_jLT J »JLaI*> L ^-ojJ^IJsb— jij.CjAii JJ iijSCjl oaa^jSC-I j . Ailsail jlj,LM jj* 
I j A jlfj . <C (jl»M jl jj>-l D Jj J * jlsM jLa-1 J jlliil *Aj ® ^l 4*U jllal 

(jjJUjtM^i^rL-JII IjjC r t^SjL. £j*"J> J jhSj^' jusl j»>eU lj JC t_ilsCjl 
J *jNl » jl) JlSSm (3-J.j^l j^j . 4ljy.il jT LM jL)"j1 Jc jic ^UJI jjSll J 
J»J^l l> < lyijli^ Ljul g Ij j 5 ^j 1{~L aT Ij l^. J-N sttlj c »jd)i j) jA*r • jjj^ 



j»- J ^ilTtiAUil i-jj>- j jljS* —• t-L_llj 
(_sjj.il ^LU 4L ji- Je 


()) 


i.L»l Sji* l._s* J»»- f Jt»l L— J1 i_ijjJi i\J) 0 —:jiV' i^ - * 

iJte < S_»\*. Lu j>- 0 *_J' (•V-5'i' eA* j* (m-* JsLJ J«>. 4>1 f i >jiM J1 Vj»I' j* *ljLi 

=■’ >'jf V*-> • 


%*\ w*Vi 5 " *w' j JyuJl ^LUl^ 


Jtj JS’ ,j jl <0 jjj ^losl ) ♦ X \ i oU»T ^Iaj sLkiJI 

^y-iJi^l Jljj . ^UIjicjill JaTIji)| jj5””"l l) j$^J .sICj dJBi ij^J l> 

< U^lĕj U^lj t Ujl^l ^slj^j t UjlLilj UoL ^li^l jj«* » .• i^.ur l^ 

• ® •• aaI jjjlj <_.UUIj JU«*iflj OlijUMj 



(WJSL^.) 

l3jj^l JjD^ ~<*y»\s* jUJI CjjjjaS t Jafl ji- j j|j!*)|| jjj 

4 jbJJ ljlj^"J*^lj (jjlj j^NI UjUl ^-Seiu/lj jl^OU jLu>-*)ll Jjfll ^JlsbIi»! 1(01 

. 4*1. jljju c*c°j jus L-1 

^Uj>- J CjIsIj^^Ij olsLJI «-jL^- (j ( ALi. l )|l Ja~t illyt CjlSj^j 

ijii jjlii < *LjsA *-»!»■ ils* jlj*ll £«*Ll lL -»3j . iijj«U «L,ji jJIL. ~ 

{f.f* JjL *L> ^ y i> E>-1j 1 V^~" £"» J kUjilj k jJIU i ilaiji. 

•i«J>j LuijUI ijjjJ-liOjAj .uS jlU l*j±i jJI (j-jjsyi aLj»- l«\ . \ \ * \ U- J ji« ,jijcj 

• \ \ Y A *i~i J ijL f*.; | i»-L 


— To — 


j» JjNl l-iurtill J AsU»4) IsS^ £.—ij bj uil 

|l iiiu. J jUjyi 5 )jj j j*jU 4^icl L*j C-J^-4 (jlj ( 

Jic C)1 jllj • ^*>-ijHlj;>-VI cUjji- l)1 ^.^>>^/1 

is> i 1 • (jt. «Jl <_£j! (_I^JI jSS-iH All Jbj (_>J«ll (_gj| L^ill jUJI 4^>-J 

• ® V>1 J , Ij' - *I ® (_s-*i_P^I J» (J^*i <-' , l 

( j) ; U uLi&LJ L?lji-l > (J[ < ij«JI OliLj»! iJLjlS^ Jii A*JaJI Jj^i-I cil)i j*£jj 

(_jj jJll jilnll • IJijl All»-Jl ul»-Ju$ . AjjJ«jl JoTljil| (J* -P(j*J^ 4i*<> lf~U> V—Ijlj*! J* J 

ij__r* -^~l y* j*- l*“Jj (j-O i5_r-“ll li cJJ^I (_£*■ V*j*H <3 Wlf**^ Cj* 

(_g*il ...m ^yJI — 4*JoJI Ojb-Jl »JLA JLC tjl (>jjill (j- **jj • Ij y^- ^ij*! 

• LTljiulj»-(J! ^U- ojlc_i_j j«JI Jafl jUlf U»—1^- fj>*i ^ j-*!*-* (J jjl 

(J! Am»S1!I\ |t^i>lji> UL Ij)j£eJ <uill QJ-t «II |V^ji jj5u |l l_Jj*Jl (jl Jjjj / .'•—Ij 
9t*SE+aS) 4lij»- ^»1* ^ljS)! (j» U JUj»- (J! Ijj*? 1 ® til!3 (j- (j^J -laflj>- 

. ACJklll AjjlijJI U^IjJ-I u«jji 

(Jjl ^jLjJl AjIj 1^5J» (3*^(_y'l Ol^aJJ 1 _JJ*ll Jaflji- O»lo- Jii J-^II (j^-i ltf-J 
Uljii-I j JafljScll ^JLsduil ^y* Jjl lilli ^j® jLa*J t (__/j*iUi Ja»lj>- ^jn 

• l/jIj— ll| 

'. (Ja^-jll jj «a.»H (__j 4) jSkJI .Ufljill 

(jlf"dlJjlj.Ja*.jjl Jjumll JjU- _lafljiJl^jij is~jUI(jC 3i*all CjiJ’ 

J*Jj.Portolano Chart A)j=e*U J 1 YyjJ^j-»»j jj^U jaJJI jiJl^jijJa^jJl jj*aJI<J! 

J ii ( 49 j*o i j^i Jaflji- 0^ IpJ JkS^I (j-« ^jdlj . (_/®j*iJI) Ul^ Jafljill <iU) 

(_j*Ul (j*l_o-l AoeJu 4JjjJlj »jjo- ojl^_ (jl) jH\ Jjl JafljiJl oAA Ujjiw 
.«jlsc*l| ovjl>*J! (^-Oj) Jaflj>- <JI IjclS^jjia*JI ^j» lf*a*> Jj*l) L jU\i»(jju»ji^_ (^J 

,5jjJlj (^jjlAI U*^l J i—)j-JI Ojl_>-j) UJji UfljiJl oA4> Ju»l (jl dli Mj 

(jj J_i*"! jT"i (j) jll (>»j^l UJjJI 4bl) Jl (ja JJ^U) UJj) r.^Mi 


• i£:jLll >e ^-.laJI 0 jSJl >lj1 j J jJI £>^1 

^y *Jl tJA J(,»iu<l jl j*Zjw l_J \j£. fJ-“J ,V/II fl‘*»=S"l J-* >J' (JPJ 

aIaII^ ^^1**»* ^jjLurl 4 j 1 jSl (^jll jlj^ jfjL Ollas-jL jll ‘*ij OB JI 

Juu (ij i j jJI Jj d\y Jl »jJ> ^ ^ «jUJLi* ^ij=J' f>“JI “J-J^ 

. c.lfL UjJLiI <Ji 


^jJlj t ^jJUoi JSLL. Jp jl ^JudiU Jail J>- JS^i ^ JJ*. Ulj»- *—'j> -^J 

jlS”’ '£" . 4 «u-.L« <uu.L»Vl aL>:II >' ojU jLs-Nl jvL*u ,_£ jl^" Jj-^‘-'jl 

,L»IjSeJl iJJ*jj • 3uCLHOtUl Ja *j jl (IUS aLi J»-J Jaj (j-U^II ijLu 

^ ,.»1J 1 j >1 JjU C, Jf lS jJI _un >11 ^JLC 3j Jj . l^e-lj r l toW jjJI 

. &»> 1V Je £>' I j* j- 

aLjj>'I LL. £j\ji OilTjJJ Jl J.lj-1 (>• A» J? .? U> ■**-> 
aLu^I jWUI LM>'l «j* C»U; jij -U*; r* Xo"V t U*; \A X r“\ jj> 

JL>j J-s-l>1 Jfr j^jv'l £. Ja--U1 j=Llj 3j—“VI j*J I ,y J£h 

ti* ^_jJulli Lu> jlT*4—UJ^-I 'I (Jlj* j^~-J J . J—■L-Jl ^y 1 J*U" J^" 

;ui Lijil jr’ Ljjl <-»/ Jls 1 isL. jfL C»1> t ‘^jUp- jLL U-LVl ui>l 
■_'->» ^jjlll (>J iiLJI 4la»>)ljli jl^JaJ'>1 j- <>V £jl J$"j • 

jjjj Jlo» jlT L-jJlI jp&JI isLi-i jaj ^L» jUI Jf^-. ij11?1 ^ustUI jLLll >1 

. jTVj-'jjJi un > ^ ti >> 

«Us-lj Ailai. 0 UJ Lr 1^1 Ujl t ^jiUI OlpJI (_>^ J l 'Vj'Jjjl lailjP- 

-Li' J° J—Ui.1 5 L jjl J —L. j. .Jfcj jMl jc—jLLj j*jl Ail.1. ^ 

VjUI jL j> JU o:ir (jll JLLII dlU j 4i± o**j ^ll j! Wl*‘-5 
.LjjT^ iLiljUill L-Vj *j~VI /UtjU JmJjUI jU >*- ^J 


^,.0 j^aU J. J» j 

• U\J ; 4 >> <_* -Xi5—il \j s/ v jj ) V ^ ^ 


— rv — 


Syslem of lines UjUill ^lU» jA ji')l j»j jJI UjI ji-jj 4fjju*UI Cil^JI «Jjb ilJUj 

vlJjuLu.lj t jJIj J^lttJI UjUi-jj* J*»lj** cjs- *U • U»lj»JI jJ*** jjll 

(^OuuLwl ^jcUiisUjUsdl « JLApj&ii j,4U>jSe)l jnJsu» Ja»u t" U^UUl l^. 

^1*jj • «CiIaU*)/! *i|JSj iUj jPcll jjjcu <_iji Uuui^dl j^JI i-Jjij Jju (j 

UjUsell «JlAOjI^IJ ajS-bll UfljUll ,j t«l . UttU W (J^ \ A L. UjUieJI «JlA iJLC 
<J» cjI^ 1^-1 (^l a**4jl»J1 ^LJI <—j\aUI j*i ^jUj 4 ^jju ^uji 

. u^/i ouuS'1 

^eualj» . aUjsUII »l*J| 4 *Uju 4« _t Uj jj^-J jl UjUpcII «JLA (jl jJLjj j 

B_j\scJI jJ&Lmj UJL^. I^C^j Juu UjI jttJI jl cjUi .*'■.■ r Lul UjUaJI «JJh tulj} 

• j*4\ li J» ‘-«j- 5 " 

UTIIjpJI «JlA C.J.Iu. ai JJi} . Scale jl (_j"LiU ^IUl jA c^jrLill cHiUJl «JJh ^jljj 
oIjs-jII ijjl u^Usll <il^L« o*^j • Ijj^ ^ <u£jj ^jijJl -u.j (j»Lsc U (J[ 

<j»«i)l jJll J_jU lii J*>-U J-w»J» *V3* • »‘*»-l J (j^—’ »>*>'ljll AlaJjSaJl JUli 4**uUs)l 

J>-1 y» J-ic (j ^Aiiwl ijsjll «Uuii j» (1 U*»jJII jPc J 1(3 ji> Jjjic ^ 0l5”” 

• (jU-l l£ j5*UIJJI(^1j jl ^jS t \ • * (Jl(JjMUli-l j J*ll JjL ijl^JjiijJailUNI 

Ja-iju»«Jjj^U|jl liili 4=e*S t^j3 O» • ♦ (JlJS». ^lu! U& JLiS ■Ljbll ^Jli-l (j L«1 

• UjsJI ^Ul jttu 4)JuJ (_J oicJ \/ I^JUO ^jd j«jl ^JUilU^/l UjJl 

Ujji (j jljl^J l^tljLUSaal I•LiN* 1 JJ*II U»ljiUJlJ^"CSill cJJIIJlS^” 

C*LU ^j*»*ill jjUl» \«j^" l^~» J>-lj*JI UjU&- c^“j js* . juUI aUijsbII (^IU* 
j^-lj ij-" 1 ^! Jjfil; j>-lj*JI (_j «jjLll 4*—) jl^ajd 1 ^lUlj «(jljll «\c"l lZxS^ 

(^j)l j^*yi (JjJlli i_ ^S^—i £J& JlS» 4>UI (jljll U l J>-Ul Ui- JuUr 4jb jU» 

«OA Jj+ttJ-l 4lj^*» (J^ J L»ljjf jl 4» jU- 4*/ 1 ! (J^ 4lU-l *JA ij jCj jC 

CiKl-* j\f'*5/l CiNlj J_3 Js-J 1 cS^ v_yll «J«L»UI J_/Ll U 1 —iJLall «Ulj jjll «lJI 

• u^jll J^‘ l jll jia jjl» l)jL I_ t^—i 

OjlUj JLi-l Ji« aJcUI Jj-aLdl Jl/*^ J LjNj«"JJ*II UTIjill li50li-I <Uli-5^ 
ecclesiastical UTIjUII JhA i t j^lj jjUllj 

. U> ‘»ju»Ul niaps 



— YA — 


Cr* ^ Cj* V' j J* J & J* yjjr. Aa»l j»- j*A*»-* ^jfl® ‘“J 

tjAj*ail' <>-J Jc O> <Lu ji-\ Y J t jjj» j-jljru JaTljaJI 

■ Jc J*I*J iJL**l^" (j*-«li-l3 j * 1 * 6 ^ IJI tJ*jJI tj 

. LJIc J^jJI 4)jlu&j>i ^.1*1) ^Jaj j>- — \ 

. sJ|L> «Jb>L ji ijl _jll yjOj u) JailJ>- <iAl Jalil j=Jl AAj)^ — X 

• jj* j^. l*L-lj a£' ijLp^/l jAul) Al*aii*« Jaflj>- — r 

• ( ijVj> JJ 1 . (j-lL^ »J A**«L*I ,_/*j ) Ja*»_jSll j5c*ll aLii j9" i 

Jjk*j Lj,ljl>l 3 AjiN y Jjjl jjJIL^I Jl_ 45 illij l-X_A ^jc jLai • 

liUj- i Astrologicai Lkjscidlj Aslronomical A*XJUM — <->.}lH ^jlidl 
jjwuJI ojlseJ ‘U—Jli CJ^ OliljJI »J Jaj . Lunar cycles (OljjjJI Jjljb- 

r - -l 

. LiL Nautical Almanac \,j£ lc jiT < Ja ~>jll 
Oj^Lj jjAjj'1 ,J <*i Vjj“ jj*M Jajl_jil| Oljj -lo ^jLJI (jjill Jjl_£ jjCjj 

• j*)lj JjUI -Ljlai- ^llai ^ljLscIu<l ^Jc l^-Ljl ,j JLmm JjJl .lai ljSell 

: <OfJI j*o£ (_j Jafljscll jjla) 

Afjlf tJI ^Jauujll jyajb\ Jlju aJUI JafljCcll Aiia^. t_)l*£jl ^gm ^ji 
• J j-ajJI dlli 3 -laflj=stJl ^Jc IjL (_5j|l ^j-JI jjkdl ^Jc OJLcU» AmuJUj 

• ^jaJMoi ® aJI j«u>- 5) f!*>-I — \ 

• AaUoIIj jaX-I pjatlul — X 

. A*Ja*H A*»ljii-l t_jjA^JI — r 

. » \ i • 0 Ai_ JjV' “jJ! AjllijlM <jl|JI ^jjJJaJ tt<jljii-1 tt . i\.xS |+>.j jij 

jl I.L J,4 u _tlj ( jLjJlj jiuilijl olj 'L.ljjl (l)uUlaiVl JjpP- AsaJi 


v lsT Jc Vj Jl JiiU Jj < iJ* J'> (X>- J jOjA 

• J 8 -"> Jj*"" V>' v' s ^ J ' J 25 ^ (V“-> Cf> 

^U- ^ Ujlas- jJI >IU^I >* Jo CTJS^ v'>-^' •*■> 

Iaa Jbj -ku,>' j*J' a'j«-' J ^ ^ * <¥-*' ^ «>* ^'-^' 

Jl Jj^ll Ik» jj^ ^' ■»*J ‘ >* ,cJ ' ^' J ^'> J ^ 

iu-Kepler }f jXj\ gA&\± > Ml^i f j .U V 

^,r-| jiJ . \V\C~ Dt>>S le J-k^ > li »1^ Jj^ 4V -»> J ‘ ' l '' r * 
Juii-I «lja.1 J! IjU/ Ji IX 1 V >'& ^ 

. \lA jII J! _^jj A»J- 


J^>U 4C-J Ai> J> J-J'>l' OiU jll vM »IU^I ^ dliS 

. Us. >. J ►' j*-«" «'jj o* (V* c - ,: '^"•■#*“" 


Jej-J^Jj^.N I /v/j^>" X* u* 

^jjiLu Jall > J» JuJ »Jjj-i I y , * * S ’*‘l (*(*-• (jij 5 ’"^" 

« Tabulae Modernae » ^,1, o*j» j" io'jkll ^ ‘ j* IUUJI titt» U«j> I** cj-O 

aLu> kri>u »jj» (.jilj. uij> Aiji-i oujji J! oU; cji^ ji 'j 

-J^IL. ;u> jLi.1 jL4»t 5 /jM Clavus V**-» j"j «jU.uC.1 

iUyC Jlj>.jIjlS^> Jj' IU • •*&>.Jh Vj>' ^ 

. Ulpill ajji'! »Jla jJp- ("»'l 


^ Ci\ »lsjT" >i il-s-L» >' kHjill ,j- lUi-JI dJI? iiBi J»» 

Ujj u\L!ju >3 uul^ jsii kn>^> uv. uve>^ w 

. AsjII • jJ^ > jj Jalljai'1 «JA (>** tLili J»J • I> jj' 


s }\ jSj\ j>di jKli uu>i ^ J>u. vv" ^ 

» jJI» ^ ^UI kJI>|! os» . UUIIj jii-l JlUj Jp ijL> 

X jii ^uii >-» ajjj*" >• wi>" 'j- >v >i -vji 


JlP bL m J ‘ 


— w — 


£s> jl^^ jJi* IjlA_j . Ja»ljsJl Jii Ijjl^ (JuUmJ l £ja *jaS"* ^-j^r 

l^lcl £jtd>' jjJI'Ja>l jSbJI j^ j^^o-I^ CtltuU-! janjj 4 j j=eJI JU-jJ ►li>i/l jlju[ jc 


^Ll] l) 


^jJI £~jUl Lr^*f J®*1jill uj>N 1 0* ^^>sj 

j- ijMVl'»j-* ji J® >i-l £ J jC f J*) <'?iji)l jis- *o 

!_■-*■ •>•" Jtt *^l_jl jl^l CJ> l5"j . oJ^I J <daj jS- j j5"jij ul5""” J« J«l 

^>rl JJj . Lwi> ^Ja)! ULf Jjo JlJIi t>»Uu SC—S ulj)*^l Ul . u*laj)l <i Jj*a*j,1 

UlJjJlj JLwil ,J JajljiJI wiLwj^ jl J£a» li))i Jmu JailjUl ^ljjaw*! jllai 

. JaTIjiill jii- J|j»)l lHilo ^JiSsluJ 


^yll AwUjJI UljSi-l l-ijidjl Jly j^" Juis Jj/jl Ijbl (iJlldl i_>uJI ul 

jl5"j. jU»l IJa iJ Jfljlj3e.il <j°jj J £"*jjseAPj JUI jIjc-I jt ja* 0'I <iiU»l 

I ^ ^l |^j>l *—jlsLtJkS^" 1 aJlP Aa^xi l^.lj A*»lj»^'l a__»_)*~^^)I t_jl__jj 

Aa-^Oil (j UiJjaw~ll jji—11 J^-—“ (J® I J° t^jll Jj/~-II J_jU*)lJ < aL-*«J*)I ^IjjUluJ 

. JUljJlj aJll)jA* (_j 

0 JJ 4 Jajl> jpi! ( \o. • ) J an de La Coza |j f 'i ^ jlja- '4aj> jtJSj 

>1 liUJ* l Jj jljJI li JljrlS"" l>il5"* 1 j)l ^lj^l ^ijiJI •<!* OiJJ 4 SJUll 
UU-b _/I»U l ( *iil_5"^ I ^jJI jj jlaJI iiljj^=»_) I Jl5" (Jl t llL-j j Cj^j 1-5"* l ^ . a .ilS^' I 

. JuJ^llJI 


jsi, ^Jey aWj_> jy \ ° * V Lm j Waldsecnifiller J_>C jjJl* 4 aj.> <^jl 5 "j 

j AjJp 4aj jdcM »JJbj , LwmI jfl J.-ajiJL» J^L-i-i Lj_)i=e)l.) AjJl^ill Uj_/« 1 j- 

aW> ji) l o*jii-“l j»j • f lj;l A X lf->l—• “U-jl je .!**> J*_* lf.L-»Li‘ 
oIj 4 jyy aLi ji)l j /"■> J9J . Bonne j^ Jai>_* jvT ja- J) A-i Uai ~"« 

Aii ( Amerigo Vespucci y* >.j»l ^jjDI ^LJI j^ <~~> Ct Kj^I » 

jl Ji ^Ji\ Uus 5JUI UjiJI jTjJSjij « 5 -jj 4' ^ jOyjdu 

. AjJleiJI sjDI jc Lul Ailtlj jy^J* ^4 


\jl> y *Jj JJ j}U-L jjiw ol»»J \ 6 V Y Aiu< J l»* } . " 1 A j-J 

jjb-L. j*^. JJji^ jT £yXMa}\ l^lCi 3 ^L*' f l —*Z > ' LS'j^" 

. Ja>l ^Lil i5jl» ijjC dflj3^j 

Jj^j aWj > J» Jafl_p=)l Jp 1 > L^Jll JjUM lj-* (Jl Ljjlil iLji- Jjtj 

Jui. U>JI Jc aUs j jiUl bij~ jjL- J ijji; iUs j**> j" WV Ri P ero 
aU j 5c113j1s' ijj-ill J-jll jJ»- Lj_> LJjuksll j» Sjj*a3l ASkl" Akj jiJl ok» 
A-Sj^l J>-lj-Jl -"jU J ^JjJ JLSi dJJi >jj . lf-i >j> Ji l,^ Oilkil jt l$t 

_L*»>I jpjl U\ ( L. Jls- J' ( 1 jtuuj» (i^Ul k3ljJi J* j - Jj-i" 4f*- V • Jl> U—V 
. <»^0 Cjjji.b Ji Ls>jH 3 j - 1 Jlr- 0 »l£=> j[j jf •**■ (Jl jfk Jis 
. (Jta*»_Ji lSj(/*V ijjjlll >i.jUI (lU aH 5^"j 4 j* jU ijjillj^-lj-JlLJj^t» Ji_) 

,_-.»■» (>i Sj_)^1 Askiil ,y> 0 !A—>-L> aLj cJi U»^>j» 3 >*" 5 j*i (i" *2k"j 

. JlpiJl j-> j_jj J>L-j (j jsll jj>- Jom dilj5j jjL-Lt 


Behaim's globe : jjl. SjT* 

Sj*UiMj . ^Ul l^sj* Lij*! ^>" Jjt j jL Ij^ 3 " L^jNl Sj^Jl jjU 

j».IjU 1 (>* 1>L* » 1 **si if \^.f^L£ 4 J »jOl *i* 3 ti>" 

jll iuJl ^ 3 j- (jr^' ^ *-£>' 'i-d >'-T“-> 

jr ji ‘jjT Nl>l iJU j\ A_-sVdl;yilUtj. j^. 4' JiUl >/ i> l 
J_s» j_i — 3*3*^' >L-" ^Lii-.l) — 4 »f juijjJl ^Ui Ls-jLJl ijoi-1 

JU-jl. IjJjU- Ji j>j^Lll Ja)lIjSell ^4 j" yll"ij*lkllj . Jis»ui JalljiJi 

, Ajw»_) (_5 jII jU»Vl Jc .IJili-l (—5J—11 


3u*UsJl ;JlJj jljljJlj JU- L.L jJa»J L»J» Y* ^4 *f >i >i-> 

31 J>- iL»i_ijjJl ^IUI J)lji.l j' USlo (_rj>L jl^J • * (Ji ►ljl*»VlJaa-j 1 (N -9 Jij 

jIjjuI Ji3 oL jjJI (j-. Lj^ lf«li <-iL»t f iijj«il L“' (j> >'j- (i®“ 


.«aO a oY 1>1 <_iL»t <u5Jj Lou». (jll \YV II ^4» J*S» jSj . jjUl 

asjJLI e vri ^L^I IL» > (ILJI Au.l^lji ■ j>U V>1 j-JL'az41 

. °\r\ > 1*3 j^j.^t 


Vjl. cil U ^5 lijjl «_»>(£ jUI tu^l U* d^J 

i_>aJl 4 1_>«0 Ji l^i • Ljjll JjUI “j^—ll (J* 1 ^ji 4 

. jjjf"lUi- ^sj J5 Ajvi J-d 0^1 4».jjJ| JjU jLcl J tj-jij^ 


I ^L|JI jq£L& 4JUa>^/l ll 

jJUihj , J)f^UU C*iL»l Jf)l 4*kfJl yUajl (J JailyiJI 4*Af* 

£i*i LUUiU i jSd-llcijll lj* J UjIj=JI itU- Uiui C*U>. J*lj<Jl Sjx 

y. ^y-JI 5,cL» ^juu dUi Ji liij '• jjiJ-^il (iUI -U^J jl^ Jlj*?- j^/. 
^is^j L5 >t.*VI J j-*'l j'jj ^ jU jl 1 j* -u» L jt j..» |i t Vjj~»-5L <cUc*-j 

Lj j jU ^jll ^ g jl jU-9J Dj*>- | ‘j* ^jSC* . ic^ j^ii j-ui OjJiUi.yi 

• aJjlJI y Verrazono j»ljl>j Cabot OjjUj 

. iij5e*H jJVjjjjj -UjI J> (_/“ UlUji J 0*jll (iUj J ’jfU jll -UjljaJI j^—tj 
Ljj Jj \ iW au- UjJji JfUlUJ J JjV l/j-UUj « aJI ji»-» ii**U 


J JUjI yJJI CJ ?j Jij . \ i V iu* tSji-i ^ Ujj Jj \ iA* Lijjl» Jj \iAV L- 

4*11 J ibL*! jLuuJ 4 * 5 >bu i*Jj “ L*Jj (J £^Ui W* V >l**U)l *A 5 > 

• crUcJI Jc >scl! 

_r-ij jrUI, J IlUUi jts. (joLJI jjall y (_>■“> ^jiUI CiA^i jjj 

ijjoJlj Ljj J 4»LaJI *j* Cj'j£ } jjj t «-SJj*M ^Ul Jj>-t J^-j Ja>ij»- 
1 jUsli- Dj». j>C>lj|iiC- J L?- Lj>J Abaiill -Unjill ^Jom (ji_rUl ijami fls 15" 

• lf*ic d!ji 


UlUll Ji£ Jf)l -Ullj^ells • dA».Ij <ua Ad-jA Jc *JlUiV) Jallj*ll Kj^-1 (ij 
jt JUJI Ji Ansl jJl J^UI Ut dJLiJL»- 4 d-L-i Jl^l Jc J *"« I CJ>V^ A**SA dJ^ 


(j-Ull liU-t i Lc-j UiUiJ J JailjiJl ^L» aUI a*s JN' JU> «_jjS) 1 jt 

. L jJt+A> JU li Laelj 


jljL^ l Jl (^it j^l—* A^Jj llJai IjjJai UUaji j^UsMl Iaa Jj 

Ja— jSll j-seJI ^y* L jjVI SjUcsH JjU Jj^ »jUI dAA CiA^i JiS . JaJljiJI LL*a 
UaSs ,yiiUi £-J Uj jL*llJlj4’l UjT^» UlUilCiASs aSs £- ^yjtjJaJUNl Ja-^l Jl 
gsi (iUJ! UlA y» jiU j 4 -i jS ( JaJljiJI Asb*»(j Jj^ iUsi \0Y» Al— “JJ^J 


•J._»> ol iImIj *jid jj- 3 <jjat i»jt Jjt Orteiius (_/•jJLJjjt 

LJUaj^ L^jjJ J j3si Jallji-I ^-Lil tjj \jS 1 aj * HondhlS ^j"j 3 JSA j 

. Aja.jjsJI ^aljNl (J^ 


: <i«|JI j~°^ 3 Aj*U jjLI <j»>JI 

^Lu. jj 5^ t ^yt b>jjr \ *\V• 4i« ^Ja» \ OY* At« SJUll 3 «Jil j* J O 

J_SJ . ^ljjwl (Jl I <_Jjj*>t 3 Jajlji"! 4cL.a t-jtjj «A4J • ^Lll (3 Jailji-I 

( (jljl^i/l <cjjj J-JLC^l 44.) (3 AjiUl JajljiM J$"”" :jull dJL (3 ‘LjjJjAI Jajl jiM 0*1* 

N • j\i-*il1 ajja CjlS^ji^ LjJu&U aJIUVI JaTIji^L Jlil IjtA (3 lf~*jli* S 5 

• AijJjjll Jajlji-I (ajj (J1 1>4 JJlc 3 J—bj 


_pj!!jj ^S ( <Wi)l 3 Jolji“l Citii j -** C ^j U' (Jj*!! J - ^.< “ *• | 3 J 

1 yuMy Ase*^ A*Je JailuM 3' , L»I ^Jc ojuMaJI JaTIjiM Jj^" J^® (/*S/I 

(jj*)l Jjl»- 3 ji*U_jjl>l Ojj-*Lll j - eS ii i jlj| ( £*»lj (Jpj Jl Jajlji-I ^bl 3 

(jjJuu Ijjl^ jajljiM jjo |*»uja'l JJjJI I JlA jr-Ll^ jj£- Jc jjle ^LJI 

aJljOUI jt Ajjjl jjili Jajl^ii-l j-ii JJ& ^C lj j-*-" jtj 4 LlLi. (jLJa 3 JbjM jLl 
. i-« : -* djLJa 3 ^Lil AjJjjNl CjUII JSr-J Jajlji -1 ljj-*J 

Li ji_j I J\L£^ — Ljjt 3 Ajm-uJI (3jj>JI Ojj j'—**i 1 *JjJj* ^iji tj^ Aij 
(jr j^^Tj 3j®cJI l^)»Li> tjt • Lj-jl» Li 3j1cbsII JjLII lij-» l^L>- 3 ®jft Ulltj 

. ^iUI ^jB- Aa 3 jI 1 CjLjUI lj-sle J^- 1 * C.li **"1 l)I Ju; jUiJI *lj_) L* lj/-lj * « *.- » * 
Lsl j>- y jKljJ ^yAijll j«fljJI (jlS^ iajlji-l 3 AjJ-i) jj>l 4 u»jjL-il jl*£j^ (jL IaJiJ 
jL j j 3 l/js^jjIj J j* t, b't A-i «Jjj^b 3 j!I 

• Ja> I ji-l ^L+a 3 "* ^jtĕj (jjuj Uj Bloeu 

A-*» 1 —VI C-LJI (jUJu tjt A>JjJ jjLI A*"j«UI ^jlet |jiaaJ jUL Ljal j» 2 *»L ^j^-C J 

. *Ju)_yb 3 Ja)lja4J 


( Orteliiis ) : e/ji-T — \ 


Aii J-« vj jj^ jAbralum Orlcl JJjjl ^LIjJ Jj jij 

•— 1 'UjaiiJlj A*liijUlj AjlijJI (_r jJ Jij . (jlj'»- jjjIS" Ai» jS 1 j»V—j jAj \OYY a:.- 

• *. 

i OU-_J(jVs (j |H»U aLj J.ii Aiwj» . ]eu I ji-l j^ jii Jijii.1 j- _JL»]I jj—jj 

• j|2>-jl (Jf 1;-"^ Sj yS" aIojj£-_ \0*VY Ai-» (_5J ( jii AlajjVl \0*\0 Ai— Vf***_> 
« Theatrum Orbis Tenarum <t|ff |lUI 9 ^JiJI As-UI j£> \0Y* Ai». ,jj 

julji- jjai* -iai . Jajlji-I j^jt A*Ia Ajajii jlC_ ( jJl!s , \II li» 

*ji»2cl j * sJOs*^*! ^ UJUja U-l jjc lUl _>Ua5l 

J *£■ AiI-Ij *iali ( _ r -Ua'bll IjtA _JU jU jj j . *UI ,j sUJL>- 0 *'L»Vl IjJ» 

. »JjJ_»A UUaJ j.« Jalljiil Aciis» 

( (Jj*\ll A**— yj *— '\j* ^|ji 6 jli .uoi JjI *j/S* j__j— iL^jll jta» J\j jstj 

aU Ij»- j\»«j u jT 1 .iij , | *\ \ \ Ai-»J \ 0Y * AU» jU l» a jU» (j “_/• i X >J ji Ai 1 l£" 

. \ *\W Ai-»J 1 OY*\ Ai*« jji L “JUll (j ĕ jA V \ aijisuail Ja>ljjL| »A - A (Jj jJ£ j 
► * 

AjiUU^Ilj A*«-'ji'l« AjiUi^lj AiJ iSjAlj A-iJ>^Uii j^laT iJLiljjUl oj. ft $ 

. aJIU^IIj AjJJl^NI J 

jjL j-* j>_—«» 3 l -- J J-i"» >1 ^J-Ua^jll IaA iJjNI AnJall vLi_ji>.| Js5j 
JjP-i lail j>- sJlc Acj^jl aJsA sliA-u»* JlSJ . A>-j! OT 3 aLu_ p- V* jc \ oY • Ai-» 

( aU> rr ) \ov<\ ( ( aL> \Y ) \ ovr : V?l «^l.y-" J J 

js-Jj . (Ala.> rr ) i\oo jj ( aLii> rr ) \ov t (y,,> rr ) \oas 

aLi j>- X"V J sIjIAaIJ iail j». /O jlj )U! aL) _p- Jc ^jJlLNl 1-lCj- (Jj*\ll A »!aU .jJUiil 

. A»ijiV Jaflj>- rj L»»*\l iulj>- *\j tjjV 

( De gode ) : jj>. 1^0 — r 

Ai-» Ji Ij . _£!_» C-5 J > Jafljill J A>LJ Ijl. j \ O ■ \ U j_«=- ji jJj 
( JLi jJIj ii jjNj |iUI aLj>j Brabant .lUj- AiLil »jS \afl f- _Jj | 000 


i£* ij > -^lj^' o* ' 0 *^ ^ <j -r* f 

Likl J>m£-> •)*» <ilU >jj • •*s*i d ' > U''>c , ->-^ u^-> '"“^ 

; \ oYA Ai*. j liBij « Speculum Orbis Terrarum ^»1 A> 

Jc L>. JjNi ^sJI J*iij : &*■ -—» a J?“ ^ ir^ 

^JUV a_Uj j»- V*A Jlill^l^ t ^UI jLL vJdii aUj> TY 

aUTI> cili jJ_> . “Ai-J \r JjNl aJJ' *-■> »>'-*$' 

o' jl>. \ o^r ajl» *>5j ^JU^I j-»\ ^Sj • J*H> >" j 

. Uu> Ar (Jl, aUI> iljj Cornelius (j-U^j/"* aU A*Uj 

( Mercator J .‘ jylTjt — T 

\ o \ r au> u^jL s j — jl_,?■ yJ^ j^^ j* -^s 

^jjij . JJljjil JliU.Nl j L SjCJI 6_/ J-jj • Repelnionde oJ_>Jj AUJ* j 

( jJ\la JU ilaj>_ \ OVY 4Xu> j CjIjj Aj*aidl Jajl Ac> j^—'I aUUT jj 

AijJI jj < jjjLi^U) aUi> j£> \0i* ALu. j_j . ^UlJ aUi> j-IJ Ajldl AlUI jj 
j L»IUj jJ aUj> jC IijjN ij^ aLi> £> AU» jj • AmojI ~t>^' aJUI 
\ OYY Auu< j a]Ju>* l;Jjl aUi> j£> olot I . \ *SS Aiu. j jlU) AUiji-jC \ 0*\i 



( \f JC-8.) 








04J . ^Jo*N JjNl j* jJa^i jf J* \®Ao *U» 

J"l j*- 4*^ jyS"J* lf >Uai l!-=- jrls^l Ijl* J JjM Atlas ,jJJ=>1 

JjVI >ji-l J^il t-ljs-i 4>*5l* Jl (-r AI»VI j*v-i Jsj . Jl« lci (jujljii-l j> IjJu; Jij 

IILV ilaijS- Tr Jtv« JlSs jllH ij ( Lilllj 15 ^=>bL_j LjjiJ <Luji. 0 \ ^Jc 

j~0 Abjji-^ <j A jj»“VI *JaLl Ll ( \0\* AU» j »_^Ll I- 11 * jljjJlj 

t\j*» \ *\ t V Ai-«» \ 0A® AJLui p Ijuol iJkA j^> Jucl Ji j . \ 0^0 <1ju# J 

• *J-A \-4^4 li 

jfb> i^JI Jjl ( j-H 9 'l ^y-l ^L®* ii »j *?f *jf~“ >y~'j* Lri^l 3 

LUal ij>. y jjS*I »l_^>l jc J^ (^Jjl j y£'J» ^J-ILI oJc-lj Sj- yX 

( j-i* ^UI jjiJI JjL VI LJic *jf^ (jJN»VI Ji» jlj • ^LJI j* Lu asLiI Ijuw» 

•JL_>lj *j* (_j—N 3 VI jil ^lclj ( jtpyj* ^jA A—cUaJI (-j|>j ^J“ j>Ju* (_£jLi»l (jl JU> 

. »JuJ> «Oaj j>- V**\ aJI ijlil J Jlw 

( Hondius ) : ,_/>jj jlI* — i 

<lA* ViHj AjuliH jjAj u'U <J1 j=f-Lj ( \ o\r <u»» j ^j-jj jjl* (ji^jj_j>- jJ_j 
1 *\ * *\ Aln» (_3 jii JL*_J a \ *\ • * Aaja f b jUta4 1 <jl jlc f ( JojI jtl ji>- AcUu J # 

(_3_jJ Jjj • li y i (£*" aLj j>- f*\ AjJI uW iji 1 J J* (j*>LI®t (j 4 ^*^lj Ase»»i 

jj*S j^ (j»U»1 JljJl^j j£> Hen r y <£j\* tJjl ^jLj 1*\\ \ (*>■ (_J \jfyjUA 

<j*jiJJJ* (_$ jA ^l jl_j£ Jan Jansson jj*JW- j+W 1 *\r® U> ji ■ i^jjJJ* — 

. jjJLL^I ^ »_jL>-VI A«JaJI j 

* JU^Jl _ prt P t j ^ ii» ) jJI (.»jjll 

•' *_* i jis ^oUI jjJI uM*i< Uj) (j| (_^j^^JI aUg-Jl JjVj lZ»L^j 

jL»j1 ^Jc CjJlOcI (jJI ijjSBjll jj^jj 1 JJJ Jul^a.Jp ijljJI ^ (IiJj-JjSJI ,5j^> l 1>__p«a| 

jtJl—J_D _5 ( 1oU ) Desliens jlJi L-** V ( Dieppe I.e Havre j»l_11 SjU 

. ( 1 o$Y ) Vallard jVlsj( lon ) Descelieia 


(jj* (_/-* jjl u^Lll UjiH j IjJjj (j JaTlji-l jpl.tti» jf'* ,< \ jj^—L 

\o\\ U. 3 jH . \ i\i U. ) Briancon (3jUl>j> j *Aj i5^ Oronce Fine 

|ll — *Q (S j?-l <laj ji- ^ or 1 Ai*» ■ J-/*^ jj^uuijj (ilUJU 1*1 JlaI |IU|| <Luj>- 

aJL* Juclj ( ^ ort AJ-U jjJ jl) iki jtl »Jl_* Cj j-i> J lai..-« ^Je 

• Ju> Ipi *LuJ> j<p+>'j» I ^aJj>b1m>\ JiJ ijja- <—tlj4 

(j-jJljjl Theairum ^j-IUl j iiliM Ljji ^lil^ Aafljii aL-U* JjI O j*&J 
■ *ji-P (J[ I £■ V\ <1ju> ^jj jl l*jl j 4^uo j! jcJljil i***» ij j^Jo 1 0V * 

■ L) jii Jajl j>- ^uui | OYA Lu. Lwlll jJ*o 

Jjl Houguereau Jj^-j» u-iJj^ “L* Liil LfjJI u*L ^l i**ljiM «I* 

jlTj . Le Tkĕalre Francols j| ji(1 ^ \oM U. ^ Tours jy j u^l 

(jull»1 Lll dl A*uJ jill (jJUaNl CjJuicl (_£.ill (_J*L.*V| j* (jullaNl IJ— * 

. I jid~ I j Soxton ij ySS L 

ijlj** 5 l^AuiiT J.*i jj\>j> iaflj>- jij Le Clerc .ilj^lSjl jj>- jlel oSj 
T avernler jjjit jjUL ^Ja Jlsj . Thĕaire geographique du Royeume de France 

• Alli (J>LJI (jl jaaI l> ^11»!j-~*J i*\ri AL« j 

jLijj j*>ljujljl I^C*j Lljil ft aIjjj^ Lj 3 | j juS £>UI JjaJI Ijlj (Uj 

• llir jl IMY j^lill ^j-j j! ilJLIJ Lljjblj t Juillotlere 

3ljiuj 4u-lj> JajljA-l A-uuJ jaII jJlII Mi ‘n L>Ijl> jjLc- ^jUI (jjill JjL J 

i£j|lj JojI )-\j ® A*^Jjill L>jjJI B ^v»l> i_ij* L (j~i»l (£<ill Nlcolas Sanson jjiL 

*JL_llj* £jA j i * 3 ^UI (Jjill L„.fl.a.i.< JJ» ^iLll ^ js2>lj^-l ^- l*jl j^j. ^j.p- 

. j. .p uj*ll a> 1>- (j> t**L'jill AaojjlII ^JL ljsL l *.< •>- Ujj (jl 

oL»lj j— ij . * 44-ut (j Abbeville Juil Ai>j.. (j(3jujLVji> j!j jjj 

( (jj> jjlj Njw I A>3l*ll >jlol 4 a*j Jj5 .LIjA-I t^Ltj (J^ U_j«jL *jol 


^lj Oillcs Kobert de Vou B omly .j^j i Duval JUji jm <d,\ 

, J? JafljiJ J jJl/ J^-l ^j i Didier Roberi de Vougondy 

f ► fr ->■ » 

ijjlJl Jailji -J ^UUMI IjS Acj*i£. • Ja Cj j£i Ssj 

1 .J-Vl jij • AjJ^jlsil Jfll\ ji-| £j* Jji5^ 4& jj^ J 

I - fcl l <—*l— .4flt j yj j,,u i l a* ^ jj-it^sll *—jlo-jl ^la (^jll Jaillot jiU ju^a 

. 1|-Ib IAUo^ j^tj ^jll COLumU 

^j* I— f%al* a> J-l jAt JnljJll (JjUL J I JajljS- i 3* ^tlc jt j 

. JuJLJt 3UUI 

; 4wifJI j ^ll <U»jjJI 

1 -Jj ■ yijSeUt A;ilj>jjij&3l Jjj.i-lj_jfljui.lil JJI^iil ^5v>-J}L \ j&£ \ (j O j^o 
t—-*lj?“J*jl£j—!| *Vltj3 • Ai J-Jj—A1 Jailjjstll jvoJI jj iijjL^ Vl JajljitJI 
<b-b|^t u^jll Chrislopher Saxlon jjjJ^L }y~*f jA^ldHJ J IJjUMl 

. \ oY\ J _r^ l/U'^ cr^t 

Edward Wrighl i^l j > jtji^ i—il*5^ j? IJL OJUIcl ^lUl <ki ji- Oj^Jj ji j 

Mj i i jSeJI ^jUJt j Sjjf AiliE jlS" cS<jtt « Certnin P.rrors of Navfgatlon » jl^ 

• j jsfyt JaJ— * (j-Lt jc ^Jalj^JI hta dS?j 

jt_j*»j tjit^ I ij iSj^, (J-Aut Jjt Dudlcy (J^|^ Ojrjj j\*JI jJtj V\£*\ <U-“ (jj 

. UUail j jJj Arcano del Mare 

J£^> jc O j_ti dia Ogilvle jJU-jl jj>- iail J>- .Lo^il juS jJI Jailjill £j*j 

(ijt; j*TLi AUj>- j *i/[ dlli JJ Ulloi ji j ASijUI oJi_A* ^j (3jUt (j-Aut 

. LuUJI V jji-I Jt>L Matthew Parls 

'j)f Jc^;j=- (j* t^JI U* jU« jH UlUji j ^J; ^LJI jjSll jj 

I V ( ’AUij>- iA J AijCcJI Jailja-Ji j* Zj&~ A*»jjf jij (iJll Oreevile Collihs 


,JU Jjj—< V\VT j Orcat Uiitain a s i.oasiiiiE FilO. j|,._^ 

aUjj>- ^-Iju f ls L>-JailyssM ^j»»-' ( j-' J 3 I j^""t£ Jll ^ n ' c,1t l S 1 altey 

■ \*\AA j 

ij-Un ip*) l^jnjLjii-lii JalljiJI^A)JjJjAliwjjJll O^Ju 

jjCuuijjJI {juU /j\t Ajfc*«l*»VI Jl l_s jlx>i j j""* ^h" ijjiJl j Uj j* jjl ^IL" 
• JailjJ-1 U^~S OjAjj' j_jJJI (j' 1 jiJ! ‘Uilii'1 jAlliil j_J l_S jlx=‘-''Jl (jl 


Jai’’ .J- 1 -\ c l_..- i_ij\> 'JlA A»jX' j j »Ss sJJl' «A j Jaj' .--I «VcL-U /tl.jl jl^jJj 
<tcljal' ]~\jll a!jl3cX_»I (.'1 Jailji-l ^ll-l Ac.j~ Jl»_» ( JSClJli 4e __JVi l|_S 

^-sl_jui-l L_Sj._^^-" jlj*__u>'j l^.'l i_sLaJ oJj Jl> £-Ij!| ^l-ta-T..’ I ^jA j/jL ACJlS" 

^jC^ lj <ju»I^ A_>-1_h.« AjUSI tl~'l_l jJj ^l___dl iJ . ° h t a" «jjb l!1_ , Ijj 

. l~£y l(/^l 


jk j[ jJI jj £ Jl (Jl ^—1 ^ 4sj» jj-» 1 jjI^"jlS* L_J j» 3 -L*lji-l ^L*» l«i 

J* ( _y J >U'Vl OKL* < fjU" Vi-I^) lj rVixl _}1 ^Llll JsjUl Jlc-J y ^yjauia 

‘ J 3 UI £jl UJI Sj^i" 

i—ilillll CJC —£> |»Uai l_) . ojj J>. ® j^p-1 ajj J.i-1 iail ji-l tljjSCjjl JlSj 

Jlji- t_ljlp| A**uljdl <J-_J IS^NI ,jl $ . viJjij*JI jl^> OjJ" I- 1 * J j^Uj 

c-^'j- 4 j»xJ jlu ■11»» j>~ ^*} cL-Ml lici J jucL (_j-Lall j Ljl»cx_ 1I Jljl/Ml 
j* 0^3 ' “VAY L* Cassinj j Jjj . ^Lll J Jafl_jiM £jli J SjjLll 

d&llijjil jiSl jpB-i jj—jL. aL)j3- o s Cijj-la U LL. jd Ljji Ci_^L jl l^- r~.* 

AiLl 1—jf L-iji y Cjj-t ji AUjill »JlS> jl (jl ^uujlS^ Ji; ^lJ\ (j-j jl 

. sJjJjJI -Clj_jc JjU- LJI ifJU.ll 

tiuillaume Delislc Jjo ^ic ^L" ji_L J JaTlJl| ^ 3 

Jli=»T Jjo L* JaTlj^ll ^L— -Uc IjJl.j l^i ^jj tlLi.*yi Ja*> Jl ^ *>-j$ 


— fc* - 


U'| 5J=Uji- ^lajCLip-^y jStJI J jUj^si-l Ais t lf> ^ 

J$£ J? AjJ-.U.J jIj^r* J»V J ^V* -iS ^V J ‘ S -& ^ & 

V NI Vj •A-' S-r> js^ J 1 K-^-J IV* * ii*- J iU J5 O^OU : -ri> 

• l^JI Kino 


Ollles Jff- * j£> i^Jll (j-lU^I ^ j* iy ‘- J V® V' (^J 

• 3ip- jl rrj 3u»l j^' £-jl*'Jf cJsilj" ^-J^" ‘ U4 ‘ xac . j^' t$jllj dier U.jOj 
IJ&£l C*=e*K»1 -Li3 « Oy" IJ*j -UjI> 1 JT^l ij £-—"J^l ^ **»* l-^f I li 
Ijjtll ;alj y 4*J L.J jUJI J jj U» l^UaU- oL j £_-.j . Ljjl j <1 S j» lSV 
JL—*I (Jjii Utl V~1 UUJ l_j^r* j->—J iJ>c«»1j Uljil Jp ^UJI jlj t »-l»-Jlj 

■ y Ulji^l ^liK» Jom »jScAl Jl £-»-lJ f Jis" l> Jom O^Oj ■ (j-ijl; U^Wj 

• l)J-*I j ^jl ji-“lj (_ri,jl; 

y jtS' j A_—*Jjill JJlJ^l J>Sj |l \)Ui\ Jatlj^l L)1 £»ljllj 

JjJum OjJu jt JjJujJI y (JUW *,jr} ij-Jjill ^y» J3i J» lfU jjldll Oj, J; jAlkll 

. j? 


f i>u’MI U ji8 ^-"11 U>. >* 0^1 Ojdl^jWI J*UI jc.) 3 
( Jlil (jjjiJ SJUJI »> j Vj^^l *Jf^-l Js**ls* Ufj* s -* l^ l 5 ^- 6 - 
J-^I Ujtl ci^jl' • J'*" “^ 6 j *^l > -l' 1 * •** ^lJ Oj^-j 4 ^' 0* 


0^1 


jjj ( \'x>'j* <* j£».:tlUA^jj^ il, t ijl^ iUc 0 jill IJ* jiJlWIUjiM jU ^j 
^jj diUj i l^-U ojk;Ji! uji|j U—jj! ^jUs;jj» c.liMj ;xs j' ( i*-i» U* Ui cJ^ 
0&> jp UiUl j U-jUII <l>j^£\ jjj. \^\V u 41 " ^H^I -Uilj^l OjS^i ^fz 
.A-igiburg^jrJa-jl j Sautler j"jUj£j« jj> j Homann jUy.; UjUlCij*. 

Uill^ JJI> *laiV V> CiMjl^ Jcm ilbi. cX Jii I j—* ^U*ij 

gf O»? - jj j . Uujj. iijU Jj*a» j CjUs.jUit' (J 6 ilJaas- U^j j—*> |l 

; 0'j^ NVA\ i_X- j Jaeeer j*^- »jjj ,jJkl (i A)j>ll ^J^' •>** 

« Orand Atlas d' Aiiemagne» 


Rizzi jCmlJ . jjill IjlA> ,_)}!>■ J**l jA-I iJjti) Uut Ujlj»t JlS 5 Ijltul. l»t 

jij i Ojiii 'i* j%- uu*ii j ^v^ii" jf\ (' AU — wri ) Zannoni 

,_j j>L_sll Ai j 5 *—« jt L»jj9j IjiU' 'j Ulltj a J- i 3 J**lji*l ,3 

• ^Jili A>}1» 

: Ul>1J yCJ4^ll 'A-jjJil 

t »_« . JjjJ-l ( 11*11 Aj^jijj-lijT^jt J^* ^Xj j*Vl Ja*lji-l» f l>*Vl ijj 

;jdi 0^1 {£^5 • *—t; jj^I JojIjAM J <JjNl a_Xjj*M 1 U1 jA:l c-i**» 

(j0j)l\ »Aj1 Aul _y>- cAi ajJ-l j* j»»* “ -l' a>. 1>- ^J*»d j^t* jjj^-I ^UJI <3 Jajlj>- £**> 
t ^ <]a .11 Jjhn bosier jv-»j5 Ia j-j ^ll Ij-i ^Isi j> ju*i j • »kXi(AA-l 

(JjjCtl JlS 3 AjJsUsll IpoL-l .ISo j*t (_j jiiTj ^JaTj^j» ^kij>- Jj*l \*\VY “C**. 

. Jo* I jA:l <j ^*d) ijJLl (j^juwJl f 1^1 <3JU jj*l» Ase>li Aljl^ 

Ujjj V' *Uu jjLl dAT Jja-—A-l (IUI J C*_^k ji\ iJjNI UIjAM oi* j»j 
jll ^ Ml V’Ufk Udasl jJ'-J ( ' Vtt ) j' a -* ^ Bonner “ Price criU J 1 -»: 

. AJj jil jjki ^ * IV*\\ Ai*« j|>- Ojj.lĕ 

jt JJ <jUi jjMl jjijo-l-J' jiU Jt «uSo j»Nl JaJI jAll f j" j' U-*k 

Colonial A> jl^Cu-Nl 1**1 jA*l II d*^s**tfl Jml t ^>- • ^jli <Jj**} <jj*Ci j*j|l ^j» * ** *> 
jjljA 1 ' £>■ j_3 »j^**4 aJ>-j4 { j* j* » *.<.ll )jj> Ase**> O4IS V' i^t ) Cartography 

. iXLA' 

l_i ij^la AlaJj»- (^tj . (j*' 4 " OjH" 1 (_J l^>j' jjJj***“" <)j^>- J*J 

, The Middle j|ji* ^ L - Evflns j|UI, Ujdi jl' ’&> V' ^ Ijull dUT J 

^/Ucilljc aUjAM .jjb ji£ J. Tiirner J f ls Jjj . * British Colonies 1755 » 

X*\ jrliil ila* jS* jd) Ju_*tlj ■ U »_*al«ll A*| j J Vl,Ja*ljA:| JS*" <3 C*® jU» d»j>- 

. U> A*lbll A;Xj j^I U jAll ,3 liij-t Jij • j 4 


Olj^l-UI » IVOO u J Ujj jllj. Mitchell JdJL* j^» iUji. Jjijj 


. jiliil £ ;I 3 UI Jp Ja L?ljLy>-« Ulpill <iAi 

j ^ui /). j v*i ^'* '+^i />-ou «J ^ 

*1_a cj &U c ;jjjL_il ai j_^irl a jj^ -L..Jai£ f U j ^j^ 

. J*-»Lsll» Ul. iUijil 

y, ; jS'’**y£ J**» i_>U®i-JI (_r^' »jj ; 'I (*L* J? iJ A " tljSll £?j J-> 

jij . jlo Ui iu.CjA '1 ioljil ■uLc-.lS,cj ^LMI CJ>S ■ uU:'l -Ujil 

. lb jlai^ LJau j; Ujji |(j (jxi (_J U> I ji-l »JA (jAai j»J 

|i*il J>-Lja:xui . ^Jalllo^l Aa_.il J>-L ^Ln.. /.Jj* *U* r (^jll IjA ,_3j 
*.- IYYA <_i*u i #7 _» «nLin (_sUlC*I udl * . UjI j>- j ■u.JlpiJI lC_ri (jjU 

Uellisle - (Ji|_ji — JJj ikiji- J J*u»Ls'l (jJa»; jjpL ^jC I AU» (_J Icvt 
;.UUVl LjCi-l O-lijyll A.U Jni ^Oj . wor U J Buoche 

f- yj? lf~S OjiU Jl '1 JjUlill f~ I jl^ (j!l'l (Jl--'l J->UI |T L lC(—»Lix 5 V 

• {,* 


^ <SSjS\ U'jUI "J.JI JfcNl U ;jlUI oUA bLUj 

,j»Lsc U. aJLua si i«l j>~ »UI» ** jC_ll oljVj)l . jjjo jj VI ij£ 

J» JoTI_J lI » 1 a <us«r |lj . JL .1 L lc J£L 1 j jjL JsU Aajj jj; ^jljo 

lclj( AsbUmII Ols-jill Jp (j*j*Vl \b ^jjfL JJ.IT J^ls.) Oliiill ^ 

l^L-Lu. cj- jss Li ji'l ol» Vjll Lt. ApUI WUl ;jfUVl ^U 0 . 1 * 

. jj**^I "S"f~ *f^-ljJ JJIji-l (j-* Jjjil iJi Lli-I Xt*j CjJ- ^*j; j 


«duji- jJii> ^ls Jl 2 s( L»l j ^~I .UV i_pL ^Jjt Fitch ^jjijS j j>- daj J>-jCoOj 

laUI Ol;VjU <-!«> jii Abel Duell J»j; J- T^U ^. L-Jj-iil A-JU' U»V ^ 
OliVjll l.Lj Jls -1 LyLjj j Ly/ j l^J» ji-JjiojC( >VA^ ) a-C^II 

The Americui j* UjlsbsIIOIj Vjll^j jiJ^Latjjt jlS^iiHJJ lSC 4 >f>Vl SjlsUI 
^yJJ xJ j I WW U Norman jLjjJ jja- ^lseJI Jc aUI^ jis- ^jjl PHot 

. «JlsbsII Ol>V »1) jJaiUa^l J»-Ul iaTl_p- 
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IAA .Lt ^jJLJal »U)[ dljj ju> ^ j^lldl jTyt jtiS*'' Jjl>- »WJ 
. lATr Vu»j a jL J Juclj LAL.I Malthew Carey sXjĕ''* 

1 jvCjllaS 'jlli JWrlscll OLjJJI (jl ^ l^*se>- ^JUaNl a iAaJ^^^O j«C _) 

• iwjj^l Jaflji-l ^jP ilAii J3 

L_jLjL2iu.il jaCju aJLtl_jl Aijj^J^I °J—A »_ilju ^y.*lll 0_/*JI £j* j Ul £jJI JjL^;.} 

Cjl^Jj* > J-la 4 J ,j*-J |l Jj>i) J a *ljill <_JJall il j Jij . Lul ^..LJI 

(jjl jLoll |jw>_y A>JL>JlJ—1 Jajlasellj jjLJI aLi)^ JLiJ ^Lc Juu LcL Ju&i hJjjJI 

«LfL"Vjll_j ijl^^l «Uj^Hi-l ^Jf>~ vZjjil*eui . A*»L> Ja»lji-I tj^ A>-li-l vl»aa**jl_5 
dJlA vZjjv2tl JLai < ^ljjll alj>-l ijblii aJLuUUJ A2*iJ Jaj I J>- aLu.'J j 4jjOrJI J ^j-J-l J 

. 4*^j*Vl JajljocJJ ^Ajll jajJI ajuSll 

IjLA L^jLi ^j^Jj ( a_jJiaJl aJtA JjL» JaJljiJl ipL-u» jf"j* LilijL* ijlilsj 
IATY ) jCJLw j_j jA) jiJ . Luul jj*-lL_J jjletu.u j Jjji jui iJXa ^I^A^II 
^Z*Lo- Jlij ( j^aJI £"l j >~'$I ^J* AaiJI L ^u a ji ^Ji a jv5^,j-lLl»1 (nu“ Jju VL« ( 1 AY f 

• J4^"' Ji* C " \J JJ* 1 LLI ^jlpiJLu/I IsTV' Cx* u* 

ijLodHCiliNjllJ Tanner jili sJ^ ^l » _/u»J l ajA> JjL». j^J 

jjll JaJljsJIJ^ Aui £ New American Atlas jl j^, |AYf 4~*J IjLuT LJltl jAjjij 

LjJ^ i iLupl |>r ( i_uwl*u U-Luu U_ju>*aijuu v_jL*Vj1|j 4oL^*lll 4,-. j O -l L^jJual 

Ia%L tJl l)Ld 1 jij • (*Al1 l) 1 t$1jj AuJUi L^jtj IuIjaJI je^_^*1 Lbj^ 

. aOsedil CjLM jll jJl jsDIj 2b-Luilj 1 _j.i.Cjl l JLf1 JS" <ui Memolrs jljjui 

(^ji-l Ailajd aJj Jl> AwIj>- Ci j^iĕt l^Ili ajl*H j «Lilj»i-l 1 —)j.ud.ll Jlji J 
jl \<f"( uro JL IArY 3bw Bonnevillc L»iJ UjW jl|j ajlill v_i> J ^.'1 

(j-i jJLseii jl^.1 A?jL* LfJ ^cja jj iUi jJue 'A1 • AW» ^l» J. P. Walker Jk-Ijj 
, L jjiJKlJ JjJI Ja-UI ^J* C ja- «dai jA- ^ J? fe AJJ J4r 

iaj^eluil ^aiaill Ja JJC JiJ>- ^ljcs-l jfU L 5‘®lll j J*ll j-» Jj^l «_iuajll jj 


- H - 


J \Y\A j UUl j AjilicliJI C^>1 •**» • Ja?lj»JI £l*l 
OliNjll j AijJ-l A-ijUll ^JlacU Jjb • Jwl.I 

. ( 'AYY ) j^? j W. Pendelton jjdJO; (AJjjlT !j«dAI 

yJltl > iJ^ll vLl.Vjll j CM >JI U ol >jU5' jUlLj 

j (J»jUI JiJI AiIju j j I J 3 J Cj jiJ County AUases OUUUj) 

(Jl iJjjjjJ j> cJaJl ^ • Slewart CjjIj-I*» j ^Jc ^>1— ll j>l 

AcLa.'l ‘ l) jSll Ij—* AiIju ,_ 5 > J>j or llW > sfl ijjh tlib Jij . jclCij 

. 1>J (jJlUNl al» CiJtii Urbanization UjAI jjUij 

^clS^ '1 l 7 * Walling ^jJlj ^j>11 IjtA j* Jbll. a.^»ill J jj^ Jij 

aJS J AahJU^U ljU<l j*»i cSjil £“'lj _/**j «Aij ■ j^j^ 

. XS^S 1 OliMjU Caul ^jijic ^ _n 5 ""l Lafayctte Collegc 


^t*«l AJtall V_lUJI JU»jlj jaLc ^aoIaII UjJI v-CmSaaA JJ.A j*'Jl jjiii-l |*lij 
j jlAI JjJt^. >j a«a U c ^ts (j\ OliJI *jt# i^iLuj» jij • j^jj »—1 jC Uiljll (jUliil 

f li JjJ . <Sja AjLoi Cj^i-I »JlC i„i>jt Aa 1 *VI L-JjA-I (j^—Jj . jlj*l>*li ji"l 

. 1 1jiii ^ Anjjii ju/iii jjj »_i'J , vi vZj!a 1 urij=- ^tUj» jv>-Uii ji^ jj* ^a»j! 

Jailj». r *»*J ^c Ajjjill 3j^l »jJt* ^J.c — A*>a)l j^o- j^Cj J 


JUi (JjaI AaC^j tLa tluJ^ Jl A»-lA-l LJjlj l*a (J*J . tJiaJl Ljll^/jjl LIjJ jy ji l 

tJjli jJI U. S. GeOlogical Survey A*>-»1 A>UI \AVA U» Jsulj^l 

. •JLasaII OlVjll j_3 Jailji-I l)j*"* 


^>1jlCs1u>1 J ^uu jlll Jlhi U** lTjJLaI I 0 ji" J j-.*')/l JailjA-l (jlUi ^uulj 

AA*j*alll(jUU) <2Ljj aJLhaju Jajlj». t*\-£j[ ^PjLp j-* iJ1a1^a»(J1I Ai ji-l A>-Uil 
^Lllj ^j-iUl) Joilj>J Ai ji—I) JaTI> CijjJif Jafljiil >S Cj *±—csiuil JjJI (J^ljC*Vl 


. King - Wlweler - Powell — Hayden : „* 11 (') 


LJjTjt Uor Lu. J LC^I ijljU-| LjM jjuiil Jj_j 

|lUll ilaij»-^ JJ^clll CjIiMjII t_A*ai ji' j* 4 j 0-»l* U jtJactj . ASJjll Jculjill y 
jIsCj^ IC (( .*« |ji ly^-ls[ jjkr J^Ui jlu. jJI j L jJll 

. Jailji-l y JjaJI J ^Liilj J <u*^dl Uil^ii-l 

: i.jJ-1 ^l j U>1 

• J**lji“l j*Ji li_* 1 l)Jj jJ*Uaj j-i-C £~L'I OjJI 4^1 Ju JLUj JaTI j£-\ Acliu» CjjjJl 

*•*—® '~‘^'j J-*J • *—<Ij_» 5>—-J-l lf~Lc L-ij-ij U-lalt CjLLw>> ^Loll ^_A JjVl 

‘ U* Jj I *i*AIjj^jOLLllj a*AI ji* LU (jljJj J&ai jtlij«l ajls J i"il-l , n i| 
CdJ» j ^Jii tia+1 JjfJ-l aJA OjL, Jj* jJJj ^jijj . __a.,,j IjiiCj ajlstdl CjIjV_j!| ^ 
J^Ldl »J—* ^jj • c/Llll Jailja- J| jiiu (j^j^l ^Ja- yij^ ^LL. 

ija ; ai-l cLIJI CjLa Ji» t <jc"Jl jjĕ CjLJ.1 ^Jc .LTI^Ll ^Lo jl*xc| 

JL^I^^^UIJlCjJai.ljJI CjIsJI^ UjjCjtj.JL.sllCjlS^.ij ugjJljiillCj Oj 
*V , J^ lr.j»*Vj CjAcL Aw^JI 4jji-l L-Lll jl l5" t U> AijjjiJI 1.. Il 

• *Jj*^ ^l_^)l 1-iA JLu* Jc — Llill LiUl 

j^Xj| ^jdl dJj ^ )11 Jl_* j J*ri>1 L,. CjjJ jJI L lil| ;y>Lll Ll 

4 j*i"J Li^A: Jculjill ^ L-j ;;..| j ^dlj ^jJUa^l plijy 

• ‘jJ^Jj ^fi-J Jif j Ja»ljiJI ^y* «jLlu-Nl 

J* Jailjill icLL 'JA JjiJedl jl^ Aj-wLi <Lj 3 J JaTIjftJI ^-Isj, j ^Jadl Ijjb j j 

•jjjUI Jj^oLll y cJy^ ^l jlll LilyjjUJI abLUI <JI (j*Lci'l jc ^aU ^j-Ll 

. <LLil ^L»Ij y .ij 

• ^ * •* “ 

(J^j^l jl j^j ( ^se*a.'l ,J*jVl j£li (/j Ijjli Aa-Lll JUt C-*Ji'jjj 

Kaa j L-j^jjotJJ (JjjJI jU Vl jj— =-j . (juLsll jjc iotL jLtijT j$Li jui; 

^sLjidl Aj*j jij lj»—« „*Lf~ ^jWAjtAA _J jvf VI LJaS (Juai JjL 

(iiJ j g Lj Cililiil JaSi Jj SA oLV alcJL, fje _,Vl JgL-i Jj Jl^ jlSj . X\\j 1 

. UUI JailjiJ! jsjausJ y 


^ i>-L«AI ^jL Lgjll jvj^JI ^JlaIII ji_j 

»*^>-JiAj *o_Jj^jla>3 4 J *** iA ^S. A>*jJj -lailjSell ^Ji 

Self Reading L*Ll I J^a> I ^Ijl . s^* "..■■* I ^jILj 

jij a)^--Ll«^UI jl . ijwjjddl A_»Lil 3 Instniments 

^euals . AC Juill Jail jic Jl jJ Ai.1» lj*»Li t_^.a) ^jJI AJaSill Jjkll Jajlai- 


y 


ACijliuJ ijiJiijo- JLj^ JLj 21*»I (jijL ^j® AilaJL* (_$1 Jjlo Jai- Ju Ji___^ Jy_JI 

• J^l i “ r-* j*l k* 


j *jjLl UUI f lj«aJ & ULil ^>1 J* 1 > jJI r jiJI jjkdl ^dlj 

l «Jlilj j'Lll o5J>lil A**»ljl jj.a.11 A_*^l O-** NAoA *i*» J.lj • .lailj^'l oUjl 
• OU^II (j-* Jt*d ci * oli jlUI J& Jj*oi-l 4i J_» 4*^Vl »JtA jj-* Ji5 ^j^J J 
ilU-J^J")! <*3f^ JijLjj* ^l ,jA ij^.ljj-jIjiJI UU*i) Jj Js- ^ljjjelu.l J ^Ji Oij 
^UV| (Jl f i ji-l U-Uil *JJ>- Nl aJUI *-Jji-l jj^—ij • 1^*5^ j L“*\J Sjj*ail 

Aaciil At jUeXil (J^j*i-I Aj>-U Juu* jj 4i ji-l Aa-Luil ^lJ^cX*»l ojt^J li^L- t_^ J 

. Ajji-I A>Uil Jbi Jt^ — AiuiJlllj Ajo ^JI JaTl jai\ 


I AJtauil Cj\>y jll (j Alji-I * s»-L_JLl Cj£—t AjoLII UUI t_j ji-l J^U (Jj 

J** j Ju \0 ^UU* JJ Aik* jc-_. (j^ U. S Aeronautical Chart Service 

p t f f, 

CjUa»'I OJmJI jiJ*al'l oj^a-l ^Uaw»L tiljjj [j° J*bll £cU» £jJ Jc Jj jr L (jl gy* 


o JUUI 


r j 




Tnmetrogon cameras 


^ll aJlUI ujUAlj l^clj>l CoJuJj ti-ijJ-l j-AsJI (j Jail^Ll CjVU Jjlj 

^LII J_5 iailji-l j£_jU j>jil tJ^jJI lj> j U.d)J ■ lf~S ^J^fcl-_J L j'lt_j^ , l J ĕ'illj 
: Lp. Juaii J t Cjji-U-oUI tj iaJlji-l <?1 £-. Lf-1 Jjiti |I)£»jJ»ja Jt j-aJSii» 

. A*i jJlil |lUI aL j>J (jJLoNl ^Uai jjL* 


I jJ J\LVI |tllaj jj-J a i — \ 


JO ^ 

JldWl • \jLj ijjkl Ai)ji-l JJ4A*II 3 \^-LIJlT^\LV l J.ljaal_l jjlai jiJ 


ju J 3 cJ ^ ^ jS^* 1 ULil J iiji-i Ul ji-i SlU Awl Jt 

Jc: Ailu^l *- J i^Uall £j jji ^^9 ^ la»l_^l 4*^ o*jil U-^* «*• 

J^j • lA>V' 

juji-l il«.M (_} A*,Ja»M 4)Lfl Jijlj • £»u».M Au 9J Jailj^-Jji^ .Jj^ Jr* 

aJI Atlas Q£ographique el Physique \A\Y AJLu. Oj-ii -UiljiM j« 

e^-» Jj 1 ^ aJ jjo- Aiir lsotherm3 i jL~sll »jl ji-l i»jki- ^Ijl^Xu.I »Ju cr il!> , ill l*L* J 

• AuwJaM jCM^UH j» Ujrusj <— >l>Vjil ^ljjul Jl.* 

IaLlI jjl A- i-^il L*——^JL i»Liill lii^ »j*> jj* oj*»^ 1 J~»l_» j»j 

* f i i 

_.Lz~ Jjjl jA >j ^ploNI »*^jA J=-l ><*jjj • ^j=-ij Justus 1'ertlies ^';, u*^“ 

. ^lc jj-Alol j! * j*^ Ala». aIj jL A> j^ *A«' A Stielei 

4 iljL«l t y ^jll « Hand Allas » jj^-iil ^JWNl j* JjNl o_jil \A\Y Ai- J j^Uj 

aUj ji- (juJ^I 3 J-wJI i3j***"l * • (j-***ji l/.I Wilhelm Aj i_jl C^- 

jj .U jp- aJI JaiIjii| Asiw»! “Cjljf vZj_.•!**! j£—J J t a!«I^ <ZZ)IjA-ui Vjl UJj^U jjl 

» - 

I a. -A jf^* A*»« A)L» JjL- (_jj . \A\T * aij» (_3 aLu_j=»- (jy<-— ,j JjN j*«l* 

. \ WT* Ai*» (_5 Oj^U ^M aJjjJI A»Ja)l yjacl jl^”"Ol»Ja sJLC ^j-.iU'^! 

,j AJljWiil A-jJl« Lul tSJiJI Berghaus jy?j, jlU<l •JT 1 L^J-JlSj 

^y j^j- Peteimann jLj^ C^y -jl jLii j- jUjf-Jljyjl (jOjuAJI ^c-J» J ^IjulJJ’. 

yljlaM LiL) ■sLaj) jl tJA* i^JI ft Physikalischer Atlas » jj^L jLl Aaui 

• «ZlJJr*U Ujlil jll Jf> L-llj-» UjjCJ o^jNl jJa»»^. l^jj.j A)jja-JljjCjA>j»a.JI 

* ' . 

A)o)l j»- t-»>l —» j. ,»i i Juc I j \ArA t*.* ,j &j« Jj*\l I lixa jyl 9 -a- <j 

aL. ^ai' tlyl A»)jl j» »Aau.1'1 lZjj^*J5j . \A®Y Al*. J ys»<U)j 

A -T 1. *-H A *sl ,«>-lj Am»j'\II A.i.i jU Ll»!'j L»-j!j,.^Ij j ^-.« U M I <—)lcj-^ *» ^l—iu 

^ ^jjl A«aiLM <ZjLLu.M jjJlp-(_ 3 j £—!j ( _L*a.isH) Jjji, f Lslj»-jS^lj L»-_J^‘jj^Nlj 

• Jj jll «iili J. LjL ^jj jilji 


fini J; v—J J“*l.5-JUI dj^J-l *1 a j 4 ^j 

stS' j.li-u£jl jAj UUaJJ, j JaTIjiJI JL9-1 JjU! . IjS' 3LJlu JrUNI jjJ» j 

'J ^! ***J ■ \J IW' jy^-j. (j-lkl £jli» ll“i J. '•“•Ikl _j-li ui Johnston JL-j j». 

£^-r-* jjr?J, l^*»S**l (jll »jlil olii-Ml ^j-lkNl Iaa jIjlm»N OLo jOI 

il ih*f? tT^ 01; Jj-Sllj . jlWl jj» !)Li—« J^jJI y*. jjis JJ!i IJla jjU;i| 
• » » * 

■ ‘r’l> u, ^l Vl£ Jj* jli^l t j-il ! ’Vl Aat-j y> CC Physica! Atlas » jl 

I,'l*jv (_^Ai jl AollajjJlj AollVl JsiIjaJI jVi ^IjLsII Cili%JI Xsc^j jlTj 
IjUj • \AiV 4-^» (_J (JjJ J -UjIj^II _jdb J5j*»l jC ^ji-i j ji- JlcL—S^N jl a jjO^ ci' 
ji"ill ^II^-JI jj* <-jj« "Ai* OjU (3 iil Ajiljj-l 4*ui-l L ^U| bOjJ 

iJLJI jA A#U>lL. JT.Ul i*js^ j jj-ijr 5^1 Ja J*ai CjI jlsll aLl IjjL- 

l)LJ»» ,y jT <j;Nlj v^l J 0,in Bartholomew j-*jl?jL dy* ,y jT^L jlsJ_ j 
ik-ji. JuljsJI j 4-5jUI CiU-jjJI ^ljLSei1*1 iSjjlo jj-ijlf jlj LLil Jl» J . JjS—j JO-J 
u a»ilj^»Bi.« Physlcal Allas S^-ds. u-lki jl Itj^d-a ^J *»' (j® l>Lis * Lj*Lsll 

(^-jljj-Sil (jJA.Nl j^Jo \ A\^ Alo> jS . Lll ^ JjSJI A» l^. (j (jL)ljii-l (_Sjka 

Jijj/"ill^iloNl^ jjldl aji.ljlCAll^j-L.ljcd Atlas of Meteorology » 

(j»~«laJUji-l \M \ Al** J ^-llllj (j -iSUI I _j-ol*je jT(j*** 4 Lj j»-i * * (j* 

|l ^jdljl K Atlas of 7.oogeography » CC J)|j*i-l 5JIlki » j'joo ^JlLNI 

• c5>" t5 j>^ jfk>" 

aJiA ^.jLslj • aJlS- (jJUot JjjSl (jA« (3 '_ 1 jyl® A—iV<Jl (jJlloNl aJLA ^jA jUa) 

La/l <_il—i- aJLllldN \ A^O 4Lu j j-ajl?jl» a (^JJI (jiUNl d||i jA jjJlkNl 

|^M 4* — (3 tijNl 42aJo CJj^l® cSJll aJLillS (j-lkl %lJl5CjNl Cj|j»il 

j^k lilJjLr" . (jUililjUI L_a»ja> (Jl < 1 >J 4 » (3 »U l/ lJJ^. jll^( 3^11 J 

^^-Sll 4*J» cSjIICC Atlas de France » Li j) ^(j-lklj \ ^ 41«. j \mS^ ^jAjjJlol 

)\r\ l- j u - 4.; j Seryice Oĕograpliique de L'arni£e (^-Jjill ,jiji-l» jlj»i-l 




AtiaS of American J) d)l Ue j O. E. Baker o-A-&t jll 

« Agriculture 

tt The great Boviet Atlas bf the 0l>« >-J' ol^S/l J jii tgjJl l-l 

j jJ_„ i$3l Jjty >jA-l f il t Uilj UUI yJllAl ^ g osi World » 

(\«\r\) JldUjUI U < 3L.U3UU, jjjJI iUMLj^lUL asU. IJJI>1 \\rv<^ 

1-..U 1 Uil^isJI dl)ji^ Aj j|j^/|j A*j*UJI ili|ju_>-jU <_3 Jj!I J*«»Udl jjrl JtS» 

* jjjSjJl isU^U 5)jLaai^lj 

j» id- l|Jle ijt jil AhJb- iljU iilwi Jjdlj l UUujJ j-^- tj-lul 

Jjll *\YOj * * *j\ Ulji- £jjdll l^* «Ijijtjj-itNl II* Ji- £*»_>! ■*S*lj“^'l ‘'s*-rl 

• AdUaijJI <a-U.il J JaJar=clll Ijljj l ^ il^ 


: ijjJll (IUI '<L> - Y 

j Sj- JjV \ j« ♦ • j* * */ \ ^J O"!>. ® J - Sfc lj £»J •_£-» Cj>» 

Lj <mU 3lsI ji^-l iL«1 A . Penck iiL O»-jJI qj 3| L>- \AW <*— j •j-Jj-***} 

J^"" Li_« jll v>j»-Ij Jij . <k» jaJI oJlA aj^—* jju^laJI (JjJI jl j*I-lj£ jll Jp 

. lA jLtf[ JjU <juJj j 


j«u>JI^Ls.. ,_>!» <-jj» j- lf^-J^"LjUjlll^* iAtJl >jNI oi (I) 

<_jLf fl—* (iJ%zJI Jaiull ^JmhJ W .U.1I t j .* * > j ji J. j 

l^-X o j*~o.a <>jVl AiuSJ <Wi j»- 4»l—fJI t_J UW«. O-^, l^. a« ‘1 *—>U-_jlSI 

. ly* v-_lu)jsl- 

t>j jU L$jj^—ii JS—--Ji <1 lP*'j*^ <^ j II < *ij^‘*u Jj 2 -H j 6 jli Jji®' (v) 

Jia- J il Jj <a-W ii.ll OWjlll jc <WLu>>j MC 


A f ) 



4*ui j«u) j (JblljCjll (J^ j^l J»-l> j jCjll Ij* t_j AS*ie OLiSL. Cjjl.s jSj 

Ci^iAI »Aai jJ- 1^=-! jSl Jji j.itjic <u»il jCjil J>3osjll dlli »jj t ^ A\o 

Bruckner j\5”jjr 3 jljjl AjwI> j dj—J j-Wjj» t-Uc A?jl? lf~*J jr* AlsclllCjjLi-lj . Cjjlill 

* '--J 23 " 

r J jS Jjr jl ^jj ‘ (J^UJI tJjJl ijlj^ 1 ' jCjll J J^Jj! jij" (jiSji -“J 

— SjjiS^C iW> 1 jl Ml J.UI jB jll CiUiL. j JJ?I L jsll aJ^ UlUI 

• jljjl LJJ ?>\ 1^uAa^v •'IjJ jjl l)I^* 

t aWj jill ji-l Sj^ jl?lj JaiiljJ^ I V i AJu*« |_JjJ Aau*J>a» dJb) i_Jk3 JiSj 

JulS . Ai j^— 9 *l^ S l> jc j**llj ^ Jj.il' J*jd Ll Jj*X—I jdl 0 r Ojll »JC j^Ll 

l*J***->*** £^0 A»-U. (J®" I j* ’ * J* * * j N tj*Llc]ajl j»- CJjll Ij* j JUAJijlS''' 
jljj.Ml j^jJI ^jST I VA jJji i_t U ; J»- j Jie i£*j|l ^j*»bl jCjll jj . j* J*. 
A-jjJdl aUjUII ^jj-i». ^Joj j_c ACj —1 JUI ^-Ijiil; David T. Day (£3 lUS>j 

- iJl «jl SjcJI Ajll» jll Aij^j-I *Jl/- fl lj (_J*U*^I! Iju» (Jpj « Juiinll ^uj y* 

J. **■ _> oJseill CjLN jllj IjUolj Ujjj jlLllj UlUjj Ulllj Uj»j jjl 
j jjJ (_} j£ jll Ijl# jScj . ^jj-iJL' A.;sll J-«>Us!l ^*»jl Ljllajj 1 1^-»® j ju 
£jj-ijJ <uj)l jj—u-MI U^J j*" iIt?' jvW' *-U***V JjUI ®<U jjU^". I ^ * ^ au* jy»j> 

. | \ f AU- j u*ijlj (j tjljU 0 " jC jl' Cj j-a»- a|j 3 V i -U> L» Ajjsl (£j)l 

|uJ jjjlj ModiFied Polyconic Jaj jL^I o3Jj>xII JaiLJil .x>-1 ^IiUuU^Jc jjSTl jSj 
t A*v»jcC)Uj 3 1 AX»-U-4 L A>-jl J^Ja*) (jl^J® A>j^J (JjA> ojjlaesll <—>Uj)SI ^%A> 

• ^ * t_J®j® JU J*u »J*-lj Ao-jl (_J jv*»-jJ ^ UjL i_jUj 3 "k 

J*oL> jjXi.du Js>jk^ ( tj^jNI j*U* u^jUu J*ic jl Jf jC jll IU ji (js>l d 

jll UjJjl C)UjJ jljjU ^j t jL JJl Jl A*UII (jkUll j JL U ♦ ^lj 

oIjSjI (_jj*jMl £=)*■*" (j-J;U*ji ^jJ* ^lji j' •^U'- c£*^l Jc*^l IJ_A> j ^JlscU-Ju» 

. AUSiill «USjjS^ 'd^*U | ' JU- 


Jk»s.o jC jil jjlaij Juu J_jlall Jaa-j^ (_ji*A>j>- JJ* 5 " .>|**l 

. ^gjUul J_jU .UaS''* iiaJu Jjl» Jaa- jl Ijjlil* j£ tS*jll ttj-» £ Jjl° -!**■ 

|j>l t _;_Jj>-iil ^vuVl l^C*V l*J AjujJil «dujiiJi (_j *ls"VI u-*sd>J 

^Jv'lj J>-l_j.-JI Jojki-J 4JUI j#l_jlall Ul , u»}\s>-l illi* \J^ 

»V_1I Jcj jjJI JjUl) ^UI ^u»j>» Jj^SwJI Jajlai- Ul . JjjMl Ojili*. 

• JjjNl JjUl* 

I aJ>> ^^juUu i 4-ijJJl a1sjJj»sII J**J ,jc (_jS*l *^J ^v»JI jj*Uu 1*1 

iiLsNi» ( ojL v *rAji) 4i_jstJi JUjU iiJlfj IjjJi JLdttj»-lj tsjUjiS^ 

. JljJI ^dll jT"i (Jl, 


(_^j du j 9 b)I oJJ> ^*lslj ^ yuiu* ^ll (jlltJI (jlju^/l 5ii> Jui *X-aS. "l l ^Ujls 1*1 
— oy>\all — aj_).xaC**'^JI s Cjo-^ j.AA (_jA>- J3J . «Ijj J^ (j i>-Lil ^-L»u 
. J->- — ld>- (jUj — ul>U_jJI -- jl y>\ —■ &-UI 

\'£*J* UJJ AS*A J ®j|G •Ka 0 j>9 J»wi^ .5 

v_ :\ i_5 j2»l jji- « jLuU ^Jjill J-kiAj j» - ij>-\J 

• U^jNl X" (_X*’ ^jl W° £j* CjIo-_ jl i * C JuiAl jj jlS^ 

Jaflj>- Jj>-J |*JkC j».UI 1 Jj» J® JjpVm Jij • A>-_jl XrV \Sy l^* (Jj*A*H -la/I^I ^*ju ^ 
>ti> Jail j> ^cAM jl (Jl ij JjI^vjIm Jl^jAiuU ^Ia1I(_jULu« (_j*£jw) 4.LidjU 

. (J_jJ l« t * \ Lu'*y -la»lj>-J OjJ"* V > I 

AjuJri ^ aUj jp= 11 pJt£ ^*j«o ^-skjt ^ll AjIIa)! oISj^II 

ji_oi , Isalali Bowinan jl*j> jU** , Vl lllji I l^*Uj A>Lj O^- A ; *fo_ r «Nl UljiJ-l 

A -> LtI (j dojj (jll CjU*u>lj.\l AauSl* o_/uX A»J*> ijsclll Ljll^jll Ja>lJ>- Oji> 

U jisLl ja! vl>L j^- AS»Ij* Aa^I 1 —>J>-1 jl J*>j A*> jJil Alai j«sll jUu (_“>jl> 
iILjjdcj \ A.Y * AAu*' *_>1 J> Lle V 0 (J^jjiiu.1 Ajp-U.* L jl__/ 1 li ^Uill j Oljj 

* Jj^l aU j-isll £yk 4>-jl \ ♦ Y ^Ac ^ \ ^ £ 0 <A**> 


4 







U* 4»fcku-« iJjU-jl Jp i£jJ&\ {J °jVI £ek.« J***-Li’ J_jlK ^SjUo ila»jSell 

30UI AcjJaJo liiL» l^- ^U-I <Uu jk C tlA* jLm £*»j \ $ , (Jjjll 

J>J^ (Jl Jj*»jll (3^5-5 • ^k> j»JI «itt* l^AlC jjJI Aikillj AkijSell ku j ^JjJl 

^ iJI j(-* j, JI |_j*l_ jl« ^Ia^eSauI J| b>-L ^-j'j ■ jc-*JI u*Ll« Jjjk ^ 3 » 4S3UJI dJlr 

( JgJI jui ^jiuai-l Jl jk*ill u»*li -kTl jill Jp 4> U> J I Juo ($1 £»j V 

< i 3 jj!I ASlaiil ^J u* bdc 3L>U- Pioportion bJ> aL^leJL^j dUJlj 

■ Jl (_j*Li-« tw— II «JA ^chJJ 

aU« j»)l ^Jo OjS-jil <LkaJI *LVI (3j> Aaldl Aj—Jl ^ SjUo Jjl Jl (_j«Ui5 

. UiJI jol^lslluAloLNIj 

: Jj . J ^ 1 (>• <kiji. A>J J *jJI JJj 

’ J t 7 J jlkil A>-LJll — I 

. ^k> jSell l^L jdl U-jJJl U-Lu — L_> 

• Jj*»Ll)l j ^Ul ^Lol il J U (_5X«’ — >• 

• ^pu*Jl (j4>L« ^yt jLU.1 jlcj* jllliAj 

Numerical scales, 40 (jjuli» — l 
Oraphical or Rod scales Lk-k^ (j4>L. — >_> 

• ^v*"JI criiL* u* (3Jj*"U»i (JjJOjj (Jl 4> jjull (jujjUil ^ -LaiT j 

Direct statement : j _i Ull tA* i' ~ \j 

y>L Uj Ak>jjy| JU u"Us)l fj3 «uij . ^JI ^iyl k_>l j*j 


- or — 


} < j£j JLmsL» : y» aUj yJI u*L2-* U>1 ili5^" *»;«UI Jp 

(j*Uj Cl j aLj J>~ ^ •*-» u*l-c" ^ ^ • J** J^-l *•*-. ^ 

j\Tl* jO jDI Jjl Ij O «l»ljU*a- tSjl—» jU jli^^jD >*—u» 

. ;,JJI JcOl jT*- (_$_jU-j (J\llfl2i!l 


Frac(ional 


scale : ijUJI j—£l'l —''X SJ 


^juisil (j*U«t Jc ^Uj j=JI ^j u*U" _r*l(tl u*Usil vjc* jr* 

^ r jjU_iil ^ljistMJil ^Je *JJO tSJll ALu j^'l k5jI* «-**^*il (j-* •** **■*“» j*" 

(j-Ls»« jUJ (j iiflj5"jt if~i» it^lj (j^JI (J*U 2 S jt jii* ^.J^"^l 

(j-Ls.* ^IjosZm.I (Jl tjsjj I—bla dilalj t UjrjiD _jt ^kjjiJI ju^F (Jj jt> iy*j 

• jUI jSM^JI 

CjIjl>. jll C--laU a>'t y> jo-Jl (j.*»ii« ,j-« Kji'l 'a* *i-il', A*ie ^ji jjJI (ylwNlj 
U*Li« ijl» iiii lii» • Jl (J*L*'* Jj- Jji; ^jl if»D- (j^ «J>-lj (J*UII ijjL Ji* 
jt iu^li 4 iL jUju» \ • • j* * • J$D jU-xL» \ v^t >* ji^JSO j* ^JI 

iljLil (JjL jl ji^.^lj \ * • ;• 4 • : \ t$t Saj^- l;Oo (j*LsJI »j?-j «—«j»» (Ji^ 

\ • *j« • • : \ _j* (j*Ll« jj Li> lais . Jl>-I j y* Aaj-L» CjIjl>-j u^U*, 

.*i ■_ «I I * L 4j.Ua.) I ^Jc Ijjij li 4 W 1 jP=J I ^Jb 4*3jt .Jp (jt (iili 

. u*Lsll *jl>-j 

JjSi ji5^ijLo jJb' ‘Cy (Jc JaJljUI (_j j«^<JI (j-i*U (j- £j*'l l^* Jft“i ***-J 
Representative traction ,jL*'l ^^^CJI^/Lsk,j£L>-(_» j«ij i, . , ”_~j0 Jl u*iy« j', 
J(Sif»-J • \ ’ * J ‘ • • : I j* ji^-JI U*Li* jt JjSj Ul5"A*u AL*(Jt j^la; L^ jt 

. Proportional scale ^y-JI u-UaiL 

4 »jJl UiLms- oLL 1 (.1 j>\ (Jl LTL j-NI ^L^ 1 . i^jJI (jjjLil J *t j 
^yt (Ja *4 ^JlC yi Jduj^eM jcdaSi jji AiUil jt i»^»-J liL • UjjJall d»L«il 
. "lUL.ll oJl* Jj iS) L 4 »jA 4 jjl— >- CjLLi ^_jSi Lil» l(*l j>t jt CiLajJI jtc»l jVkuLJI 




— Ot — 


a.l A li U > JL^Vl jt UJIJM 4*JaJl 

A^* L» ^jL L » * fUl Oj“* ^r k -* j j ®<^uaLJI Jc oliUI 

• AjW^itcridl jj^JU' iUI L.Ijlss 1«I U^” L* LT*-* * jv5""""t 0J^ 1 * IJ* ll)t dX.it ^l* 

: U 3 l ^Sll J 2 uLM' a~»W («-Kj 


Line—Scale or plain—Scale 


: J±l g-UI -X„ 


jfL«l JjC”J l» 4jjLu 4ju«lj (Jl ^Ju Ja>^ • jl*6 ^jaail^yLall 

jl OlJ umLJI _)l jL« 'y^' l^L *lj>t jt l^UU* jt Ol JL* jljT"jt i j^ t jt ii jr 

«J£■ jljiu (Js>- L»lj*ll {Jpj 3 • j^l • ■ • • OlijUI jt ^l Js'>ll 

aUjjSbII 4p-U laul dUij OLajJ UM <Jlj>- jt I jUulL* J J U m~Lm (jtl olc 

• U/j o"U«j 


o*L.-. Ja LjJ dX L)^ ^Ij l/U* l j'* j^I 4Wjj»4J U-Jj^T^j 

(]jt JLaria jjJlWMI tj Lt . i jStJI Ju uJlsj jr^-lj iS>* jl^" 

aLjJj»- <_5 JO-I jfcl5”t (_5_A< _jLT”" 0*Li. j»-*i/lj J-* I^J>-t (jjU»ljjl*Oli -LiljSeH 

. UjjJdl ^LJI 


(^y (j*Lsll Oj^ji Jl2s . ji-t ijl aLj ji-^y ^JJ-I 0"Liil VW' 4 JjUI j 
jL j j5j . Ol_/L» jUf""®_j^c jt !>L J)j^ J* ®J>-lj A***Ls oJa-j jj»i J>-lj Ja>- 
Jil Ji« kSj^ 4^”L* oIj>-j Jl ^wJbj OljujuL» »j-i* Jai-I Ij* JjW 

jt jdl Ji» l-iit (_5j»H olJ>- j)|j (_yl>- »y- (j*L*ll tii <-*U» J*j • jiLjL^JI jt 
Uf4> 5*UI jlSo V (j^jlji» (jtL>- ,Jaiil l/UI l)j£s li Utj • f*tfll jt *jjLII 

^Jk jjUai £-UiVl oljjj l (jjaajl (jti ^-« J »'l Jojlai- ^OjiJ 4 Jp-lj j<UL» Jc Jj j 
. Li-o. i±>- jt J-jlladl (jUalli JjuLm . i J»j t (Jljdl^c yl JjuJ 


l j/b JjU LuT 0[ J*ai J(5j J^"li (_y(~*iJ yUli (_-U=ell L/UI tj*j (jt (J^JjJlj 
Silft jii V ^jJI »LuJj jl 0*Ls)l olja-j (_5j> illi-l oj* (j (_j»Lill .(jJji Nj t Joail 


— oo 


ijuJ C.lsUil jj ^iJI jiLjAs , jI\-*_*L£— )) jy* 

jj JaseJ l(_/“Liil 4jljii Jl •> (j-LiM ji»a ^ai Jj l yuai\> JascJI (J*Lsll 


•• - 




jlC Jc *Jl>-^ ll cUU ^iu J _/***^l jU*o 4jctuf Jl j)l (3^ £*** 
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( N i £- ) 

LiUM Jaij)l <_'I»L~1I 4&j*a U Aii \' jT””'j |^" ^JaseM j_j“Lill oJblij 

I^Jj AsLm-\I (J“L*j ^jSi L>\s LmLII (|jCj£ju j|jU Ciuiiil 4»L«1I 49jJij , aLu^ stjl |o 
^Je AjUlI »AA ^jJoi £ J« L® U/iU» jjdl ^j-LaM jL <_fJ*-L j aLj jill 
til i^li-\OjJ<l)J*LA*JI l)Jj ^Ljii-l J^JI J-uistl» ALjjiiJJ ^jiljil JasiJI (_j“Loil 

• 4a.Im> l — Ll^ 4ll 

L-ajl i_s j.M^y —II ,j-Ll. aLj jscii Ja^JI (j»Lsil ^ jj ol (_JJ 
(j-Lill Jj “Ai® jl iLij»JI ^Jr AiJai^ Ail A>U» A»_^vo ^_j Ai oLiZw*ill jjl»- 

* ij 85 ^ cil t 5 jL ^Lidll ,jla»s)\ 

^jjUiM Jafl ji- u i iSj5_r^ wi c L?^“iA(>* ,J®i" O^Lsil LpI <_>h£ j 


- oA 


uU*1l Jailj»- J <i,AiU)l iTilc <UiCjj <-l . . .4» jDcJIj 4j ji-l JaTI Jtllj (jjJl Jajlji-_) 

. )ll< ^Ullj 

- ^ssell (j-LJl ^Lljl ^iujL 

jUI ^O l A#jM j* llw- La J_)t (jU y»i_J»- AiN Uas- LuiLiU J)1 liijt Ijj 

AjJUjLOjI ^jjUII jli JL-au. \. ^ l jU JLjLCJI jt Lj. ^LhII | jj, 

: \ (e***a;\(Yo**> : \ Ji. 4 ) CjULu jl^Lsll I j* ^ »1 j*-l ■^.-i) 

^rn* je. ijU Jil jl U j . ji-l . . . Y.. ) ( \ 0 • • • ♦ : \ c Vo • * * 

n*\A« ' ■J CjULujl (_j*Lil1 IjLA ^jA *ljp-l Vj CmU «lUI (jUilsll jU AaOjj 

.i-1 ... mVT* : \ < Ywr* : \ 


\ ••_)•• 4 : \ yk l^Cj *Uj jSb) IJaa- LLjL« ^“J lj) L.JI e_JU _)lj 

tS-jU Ju*xU J$ L )1 j i£j~* jS' “jL 1 1 >*A jl ^tiirl j)l 

t* * 

o.A£ 4 *muU J iaJ jSbII 4»-LJl <_,*»U Jjlaj L -1 *..■** Ua>- I . 4a*JJI Jp IJj jLj 

I^LISjU ^MuSjl Jaiu £y» *laii JS"" JjS i_mO> jU_) JLmU* L|~4 ^Ljil 




' J*“ 0"L«- ( ' « jsi ) 


AjJjlJI y«« ^yo Lils JUjLSCjl £jA jinal OlcljS J-a^ l!)l l*Ojl Ijjs 

ja jV js ^1 jUjLSCji (J^ jll *JlA ^Mii) < «LussaTj AaAmL! jl**jJI (J^ 

« ^LsjI A*J jl (J^ !ii> jll oJlA L)1 (^l JM ^ ttiiA Ls)L- 
Ij^ l)1 ^ ^ ~^ ~ (^$ I^uLjLi LJa> Lu»La 4 ol LJI i^>1L 

A^jjlall jjjsaIj j £ ^jLuJ ulj ^ L/L*-* (j® ®_)La (^j^Lall 

L - (» « ^LmaI #*Xft (J| 4+auJJ ) 4k» jsJI <>LJ[ ^.^aiLa J ^Oi Lilasa * Ua> AojLJI 

• JLst^ll) Lj$LLj L iiA> i_j 1 j*^j jt' !*■ \ 




— e>Y — 


i3Uj»\ L 



(J^ jkur ei\jf>jju \ii|* JjU ju&\ «JjloljS Jc J-a^ (jl lojl IjU 
1* js- _*1 jii* Puilongs OlscJ j_j* ii[ • Jsk -jll ojL * jr-ju f t ^«-^j >U*“Ls oJlp-j jL t M 

■ Js" *'j^ l>* 

Coinparative scale : J) jUil (_/Lail —"y\j 
i^l-Si' J 5 j*" <-j* VM' j" ij- 4 •***Jl ^D-* JJj^ j' I» _/**. J 

^.ll ^piiliil Uut 1*4* ^LM Ojuji jo aL> j»Jl ^lJ jcJujuI ullc A*u*j» 

• I^jIjlA^juI CJJjjO 

aU) jWt^l ^IjJtelD J ^ljU*&»»l (J[ ►lscsl'ifl lijt»-J IjjCo 

^Ull J>J> iij . <io>Jl) jsciil Jasdl (_j"Lill J^^gLU IJLA ji ^^C j 

Jj»-!J (_/’L-.*(j-* i l*~“J ti[ ioeij UjU ji.~ a- A . uj IjJ AuuoLill oJlp-jJ| ^jA ^wJI 
.^-')I\i L y (jjiji(jAuuiLill jN JjUll (_j"Liil ^ptbl «Ulc ^jlLij oJl»-I jll aLj>s)I J 

« jIjl»- jll ^pl y \ 4fji) (Jl (juW) <ula>- f w ) ^j-JL) liL* ATjif iA Lj juiil jlDl aL)j»-J 

l jLliL» Ljl« jji») Ai jiiHjj-jj Dl owAgj. l5 jsc.II jJilj t5jjH jjiij JL jLSdll (_^ uljk'1 

. AlajjScll ojui 

< o r t . . 

Ljls jii* i**j* **: \ j^j*Laj aLo>J lj jIl* LL>- DLl*^%»j 1 j\ ij^ji liL 

Iju*jl^”jiC Jl>-I J_^v*uUU» U-u* ^S J^3jL ^L-sl oJlC (_J[ Louuiij J(_a*j>L* JjLj Ua>- 

t * 

jlUU * * j* ♦ • : i (_j“LiC«C j jljL* Jlj j (^jll jJI Jaill (_j“Liil(iJjj JUj J • Ijolj 

: (JDI jscJIJ» 

. <L) _j>J l |c j\4*pXui \ l^Lllj AouaDI Jc j V*jJu-u. \ 4 • 1 * * Jf"" 
aLjj^sM Jcj) \ IjtLL j AiuJali Jc <u*>jj \»»*«* 



■ yjr <*J> nrrv J> .". 

^rn* x \ 

• ' <a J‘. * jW' = ' ’ = yjr . . 

. ■dsjj^ll Jc <*>J) • jVC \^ 1 > ISj A»>JaJI ^Jc **°y. *\m* J^ * • 

o x 'j^r - Xi.jUo .". 

. Au»j> r j \ O : 

JT jv»j t 4j jLmLi ^LjI Jl 4*+Juj A*»j) r j\ 0 «d_jla Uas- iiUi Jcj 
Alajji) JL,] JJ jj-iSj Jai. (j-Li* Ja lilli j . J^-lj J*4 lfL 

~:“77 v , -> 


JjjLS* A V 0 

|-L^l-L|- 

0 t r 





Z» trLia 


lyvljL» AjjLJu ^Lujl Km*T J[ Ljjj rj\0 JjL Jap. ^-*Ju JJLc j^dlj 

ijj * ^J! •j' , \\ K V-J^ AjjLuu ^Lil J| JaaJl ljjft Ji. ^uuJu 4&JL< 
• -LaJl Ij^ jO*«ju J*f .J Jc IiAcLj jSul Jai£ (|)VaXuJ aIIJ-I 


»>L> J . L»_J) rj \0 JjL t—) f JaaJl jf> <U*uU) jljll JaacU ^/Lill jl \J° j» jl» 
jl Jc 4*«Li A) jljr f Alai) JJc *— 1 | JjlsJ 9* f JaJll y> JLcL* Jas- ^tj |t yi <li-' 
. VjO _j| 0 jl V jO JJU <«jr Jc <U*uSll J*ii *Uu>Li Ltljisujj ^la CjjK> 

U?(J^ &" f JaJ-l ^ >-n tl||j -L*j . > l_j JaJ-l jC> t A J l) Ja^-_ jvlaJ.I J**a_)I> (*" 

UceJ) 4>jl.J* ILjlac- o-LC ^—JLdl Jai) . j\^JXui \ jO JS"" J^L, ^Lil 

V* J» J_J» fLil A ~J- J' e L_J I JaJ-l L**.J J \S liUJj j t L-J f JaJllj jd)" S> 

. <«j) ♦ j*\r 

isL- ii«cj . ajL*.tj jl (jvili£ jv»XuJ (jl -*jJ1 <1/ ,1 .s- 1 )! Ljbj 
v_ . i- * 




— 0 \ -- 



(J \ ^ruUL-u la>~ ^wjju 


( )A JSC-4.) 

^ ( \ A ) (j 't> ji-SI liilll jl Sjlauull A«Ui t^1 ^Jc S> <—* Jai-I J_Ja 

^]1 I Li-I Js r .- a x" Wai JS^ 1 _y* ®^la—il <?ls- Jc liJlil 

, 4iylail .i”l ^LiNl (Jlj j»-V^ Jai" IjU L ^Zl» P - | JsiH, l^L* *y> ^ya 

Time - Scale : j-j)! (j-Lsil 


£)Vi I^J AijlsJI tJ^jdi lSj^I 4ijlZj AuL^ (JjlaUtj^Ljill oju ^ljicd—/ 
£ji)llii/»i-ij>o.) . Luj vI»Ijl>-J (jjij Lmli CiIa>-J (jjijjdlj <U—lj CiljL>-J 

!_iuL£jl Jo-J A-JU) ^jll jj-Jilill j*>J - (j^JI U*Lzll ^uili (j>JLi lzil {y 

. ,j-»JI| Asl—il Jai j (J^Liil lil^jjl liUit Jailjill ^ju* Jajlai- j (jIasbII JLJJ 


oULzll». aI>-_)I (J aImiJlI a!*j ji-l ^j (_yLzc 4i I—^3 -L-t*j- 4 (j—jll u^Lsll j 

(J-Lzll ( J fl *^l i_alsell» t o 1 iA>- <J"LZ- L* ,_){ l^» »» *> (j® (j])LaaIi *)i 


— V — 


jloell Ij^&J . aLi)jk)I jO-uj (J*L. JI**VL jl OljL* jLjli Ail...«.11 

. aLjjObIS Jasdl ^x»JI (J"L-* Ail £**>• j»*Si ^ tljilj ^^uijl (_j“LuL« (jyjL- ^ j a 


C.I Juj|XJI JjIHjI* AjJle . ^jl) (jAtaa&J Jadell JjUu^II (_>J Isell Itl 

Jjji jl l^jJaHj JlJI AsLJll jtJlSj ALijill t$_>6 ^jp liHjjj . tlilcLJI jl (JilajJl- 
_>\»ll Lmj j\**iJ Oj 1* j'® l<v“_jl (J"L4(jjiL i_j Ldl Ij)U ^Jalli j . 1-uJai 

. }Lj\j ^l lT Ij j$^1 >1 yn ijaij»dl ^.i4-?...i (_gj|| ^jadrJ.11 ju» 4fi- 


l^-.lc juo ^jlI aLjjtbII jo^j (J^Lm (jl^j ( JU £ AcUl J ^Lui 3 jU-_JI jl^ IjU 

J$*J«x i— iLajjJ^ LUI A!!il»- ^rtaJuj L»SXi».« Ua»- LU J*» 1 AuJji (_$1 

* . *• - * 

JLijl *&fi> Jilii L «lL jJLsbW .Lill Jq*»Nl Ul U . LJ J Laji 

. CjIcLJIj (JtSjilli 


JLU i 


■AjuOi -V 



Jcj . A/Lsj \® (_j j»-ljJljJ[l ^Lsi aj iG JUl £ acL.II (_j ^Lsi 5]LJ| jl lcj 
LJlill jJI o/j A 2 Jo r* Jlill Jil C*"j ASio \0 Jj^/I jJlI cJ !_£j, 
. aL^ AcL (_$1 ASjJ^ Ajrf ^l Jl jJI J^ J-*i 


1 . rJ- AoJj £ 0 


Dlagona) Scalc : ^lill (j*Lll — i 

U*L 11 lyj ^L* 1 ..j... : \ (J-L, aajjsD (JaL (j*L*i,^v»j liijl J 

(Jic ij 3 ^! U^5*ll (J- 6 JL&U» J$ ol lioisl" £ jL»VI CllL (ja- (JaseJI 

jLuilui £jj aLc A*Ja)l Jc A>.|j JLtj^ J$^ jl (_$1 ( A*Jall Jc Cil j-tjS^ 

. u-Lsil Jc 

(/"*1 JU 4 AlL J^ Ij 2 l ^Li? *^ic J^ JU^LJI £JJ ^wuUU jl £BU»ljJ 

JjLl (J"Lll’Jc Ji*-*. ( JV4 \ ♦ * JS^ (^l ) (J-LMl Ij* Jc r-J J (])V ( J-OcS-w. 


“J^ »s-lj* jjUai l£j>1 A2j jlo ^ljkSe£j"l ^jL . IJuL* . j\»Ji\.ll ^yji * jXS 

• Diagonal (^jln _jl j»ljkseXi» ^ AS>jlaJl tjjbj ojtnoJI 

(j[ 1—1 1 Jai-1 ^vwotJs ■ L^oiUa 4jjk> ^luJI ^wijl JoIij j 

( J *) 1 ( is ~) On jl J*H (ju) 4 (*l) “^^1 jJt-J f ljujLju 

( J» ) a1*a» (jl ill/iij (jl 1**^^ ( Y • ) JSiJI ■ 4j jUjLi JLjIsL^ ^6 

. • (-o-» 1 ) ^Je ( Ja J) ) jj*«JI Llaawl lj[ (JjL?VI IjlA J. ^uOJ ( L_» I ) U:l 



( * • jc=.) 


^c*i J A> ^LuX 0 ^Lu)! I 1 | ( JJ I ) Jai-I ^wuJU *JJ 1 *’■ j 

iaS *Jbf1 LiuJj (»o) J^j* (*" 1 Jk>l J J^l" lf 1 ‘ t *: (3 J* '—'1* jl J* 4 

J»1j> 4 4)jLi» ^L-*1 o jts- JaiM IjkA liHjjJ ( oj I ) JaiM ^Je JiLsll 

• ( V1) J^ u* *j' ^jL^ lf- 


^ *iO> S ** JL> jl Ijis ■ 4» Lull 4jjktall Jo UL.1 ^l i*l l ^Lill oj^S JLo.fW J 

(jl -)> £ Ll» jl>Ij jL* (Jl 1 jjiJ o * * * ; I (j-Lsc Aojuo^ aUj»J u-Lsu 

(3J t _A*J!ll (j* * j^ i5jL*j Ijuj ^JaasJl (J-Lsll aIjL) A»jJaJI Ja Jlp-1 jJ| jdl Ij> 

0Ko[ (Jpj • (jjjll js^Jlll jj* JjUall _r-£—Jl l.iA jJUa! J Jl*Jo aIO-I •Jl» 

. AjilsCJl AitaJl a^LJI »lj>*yi *ol j5 ^dll (j* ,jijl» Am*m 



L-.»ifcJLA jLai i C 4S>^Is j^luwi (Jl As»-li-l -AsS dlljlj 

■ J^' u-Lsl' £. j * >-* <y. J® ajp-Jl *_>U J» u*L-» J^ iA> ‘ 

Jj** 9 * 0V A>-jJlll i-J_jj!l ibc U*Lsll 

. ^ksell (j-Ull Jb 4J**» 


jL» t_jj»1 (Jl IjSj o • • • j \ ^j (j*Lsc *■*•</* AlwjaJ 5>1' u^L*!' J**lJ 

jl—»|1 o jis- IjL# juj_j ( _£jc'l ^ol^* Jj» jJsaJI U*La 11 ^Jc 0^** 

llo_yk>- oJLA ^v^idl aLSi ^JI J . 5li»CjlJuJUuA**^ J i_»**Lui Jjia; -u »L*.*» 

J;liJ j>-l L »/ 1 ^_jJ. aLiS» ^Si ii\!i J^j j • ^asell (__j»Ljll J_»LJ i jl_»-» 
lc _j*JI jjJ-LA (jO AsLuil ^-Sij . ^JaiM (__)*Ls*U i jljll JojLsJI Ja>- ^J®1 
JjJI.) (JaaJI (j*Lill ^Je ^jJI i5_,«»«-ll ^LjM' lS_)LJ i^L-Lo ^Lil lJ' Jaill lilli 
^yJI aLsJIj l£jl*)l Jascll Jf <dzij JS”"” JadJ dJJj Juo J . _)li»1 Sj-ic JjC l^L» JS^" 

. i_JjUall J^LlII^LsII ( ^Ja^Jl^jjiLiiil Jp IA ojloLll aLsJI jL»j _)1 £}£■_ Jf £»* 
jw*i J 1^.1 4. jljll Jo_jisiM JjLJ ^JacwM ^Lsll S. 4ui Jli «Jk/l Lajl^lSij 

( VV ( VI ) J jV« (J-L 211 



( v > JSi-) 

( 1 ) ir 1 " l.-L**®eV 


JaLl u*Lsll Jy ^sljM ^jljl' J*A.I J* **_}»■ jl' j<v«lssll (jl v \ JS-il' 

yL jIjisc jLmJI (Jl 1 js (^^11 u-L-sll <y jL«JI <y>- JjVI »jLl s__pjL» 


tj* T~ J* 4 ***. ^L ^all jJalM U*L1I j**-i j‘%J\ £yt 

O* j/£\ J* S j^t* cJl*H i£jljil Jai-I ^Ja ^u,b£ll j d£ dlJjS^j . Jl>-I_j jjt — \ * 

. IJi£*j X = \ ♦ J- JjOC 

. Jl2»j 



( ' V JSA ) 

( V ) U r-La»ll jC 


oUI jt J^ <cjl jUJI 5 jSeS <Wii Jaill ^Lill ^ui YT jSijJI l»1 

l^* tj i_^LuJlj . jjiLjl^jCdJI >_JU L ( ^»1 Jl jj»Lill ^ ^j»Lill 

^Lall Jp CjIj^jII ^jjI jl j_^ dUj . 4 ! i;^Cll ift\ak\ J^ »U I _>* d^Ml 

* J^JI i_* jj® «UojWj jjo Jl 


j CiLbll AjldJ CjLjL Jt ^^dJI u»Liil Aij, dLbj 

• Lul <o jmiII 4 —i,v,‘-iltl 

t rt ■ I^J (jtat IjSj LCi u»La^ ^jl — JL, 

gXli Y 7 T 7 J* »jUji U*Uil u)td-»- — ji-l 

• ^Wji"! (Jp \ * * l^Llil ^Oju.yi J® J\A Y* ♦ * 


* ‘^“lji ’1 (Jp J** y i*» \ I^Lli <ojM,yi^p l jm Y ♦ . . 

i—ilj^-jll |Tma> j Au LJI aSj Jai 1 u^Ai) ^JaII u"L1I jo^j. ^jSJ dl) S^Jc 

J—**L L* 1 <jj■*"“■* <JI lg*« ■■■» ?; jll* CjIj>-j ^JLc tjl jimJI l)VC Jp j>- jll 


— \i - 


• J I jt* ^L*J 1 (J1 ^nijl ^Ull J • jlz*i \ * L ^ > i 


■p 

Im 



J>- \ 

" jil ^Liil ilajji-l J_jL> (Jjl 

^amAaII jl>-jJU I* ^ ^lajji^l Je J^L ^t (^ud 

jjO/l J^J*" £-ki} Jau-kll; J_JaJI lj-» l.gjLj' AseSi As>eSJij ljU—H ^3 

(J^Uĕll -Li- £• j~jNI J-JI ^ULj <laSj £~*>y> Ja>-^L J ( ^ji^i/l ^jLail ^jJj _Xj> Jc 
■ ^ £ J^A_j jL*Vl Y • * ( \ • • ^^aJI lJ*j l^-t Jlsc19 

jlkt 



( r t w Ki ) 



I \* • J» 3 > J 11 lil «rr»N' J^y" o" 

(cb Oj^. «V: jUjdl iJ>: ^ j&l u-U' cSf jM <y$' ij-J' J"?-> 
^jjJ iUi; ^y. ^H' ^j«JI <Jp Ub UJai. ,y-J' ‘ Jj^' 'i3'> 4 

Jai. JjCN' ^yJIJjlSi ja=il' 'J* Jp jU-y" ^ij£ ij j*^J ■ j- N ’ * 

J»jktl J^lj JJ- Je <-J! CijJ' J OllJ' Oj^iJ Alf"' JjJlu 4 ^' ^J^ U 4 

^il j ^y, uli ^.jUI j-JI J> IjBi ( Vo ) jCi li ITj& < 0 ^' ^ 

. ( Jit \*\Y lijLj 4il JgCiJl JA £*»ljj • jU-j^J' j- tft ‘Jj^' 



^Ij^ jil OU ‘ ^ urUsJ' »►' J C$n t£j" j^-j^ o^o-" O' -J*=Olij 

. ji^l <J"U*" j**® O^- «i 1 ' c '- > ^j" '(-'j?^-* 


: AaJIji-l l _a.L«“i ^-bia Jl (j-Li. 

j| j t Aul J^l Uassitication ^JuiLaJ L-lai. 0 0' 0^*L j* v “J' 0 ' s 

. ilai jiM ^yLUi <£dll As j« li J^' <J1 I»"^*L-I 

y.-.; JUsll jX\ Clljj-aJj Jailji- Oj^—» L LlL «iJli O^ j*v»*il'j Aj jj" Jwlji-I* 
(Jjljlsll J^Cij <j^j*i/l — L.J <*lc Ijj*a U j 1 Joiljiil «d* Ji*j • Atlas maps 

\j| jllj 0*JI ^ 4 <£jLc^"j JU-I 4***1»J JjUJ 4;U*L-JI jj^i-l ^Ua)J 

( Wljii - ^ r ) 


, 4*—jjJ| i jSbJI , 3 jL)lj 4*od» Jl jUl*ill ^ulil 

Jo»ljiM Topographic maps 4JIjJall Ja»ljJll jl jjt ■Ji:..a> jl \z$Zs._ lT 

jt Jailji^l oA^J . \*j*»*i| t lj***j***l\ {jli j j-^^ 1 {_j*Lill OU 

j£”j . 4*»jJ-l_» jC^I jJ 2 ^ »r £ JS^\^mA£ ^Jc jl 

* 

•jsmaJI »Ui Jj L«.iiJl ^1^^! 78tf»' ^ LLc j j*Ls» 

“Ljjll i3jla)l 3 ^-*-; L-l ,JjUUj C.U.U J.l j Jjlj C»lU!U 

i _3 o. i i a-: ..-ll jL^lj ^,'jJlj |*.?-Lll _5 oj\«-a!I CjIsjJ. 1 uk»l J» 4 ^—»i»_.I 


4Ju*oj;II Ja»l jjll ^jJJj Uls " ' ^lc I 4 C"J Jj j | Jaj l ,il| L. I 

'J* f {j*3 Estate divisions 4»jlsJI C»L—Jl ^L- ^ay jtM Cadastral maps 

4»Jlj ji-l dKJ'l CjILj^J ^j*jljillj i_JjjJl JJU £ 4ilaJ) 4» jLJ-l £^/)UI JS""”^Js>j> 

jl jj • 4sLuA) 4 «—jI Jl |lLil ^jA Ljjcj (jTlji.! t-LW Ij^j 4,L__iM * 

. ^jlj*>-l l»lj&»-l Jaf|jill ^ljil ^lil J*> Ja»ljil| ^jA jj»-VI ^jJI IJlA 

4L»jS- j* dli Jll* jA-ilj • JaSs j lJ-LSC Ja»l ji-l l£Jj»J jf~*J L 1jCt5”j 
CjI j£ ja oJlp ,_j LjjLuol j* C^Cojj A. Pciick djj dA-jOI 1 ^j>-J 3l ^M <JjJJI ^iLM 
oLi)^ ^j» ^ILD 4 L 1 j>- (JjjL »LjJ^ jj-J 4iijJJl jlUI 4la»ytf 0j-aSllj . 5J_j> 4-ilj»U- 

• Js-* I 0 jVA J^U 4rfjj ji —- •-•-•• ^.j^LsC jlU) jjL-3-1J AL» ji- 




iU» Yl 



> (jlSiiuLi»! Lw» <J*1 LJaJI ^C Jdu ,j*Li JuB 

Iji* ^LJc jjlstl*.lj Splicricity of tlie Earih (J»jNl 4jjjC" <u>\s- JjMl A^Cill 
A«*jlall j_J cjlS^11 ^SilL* ^LiC 4sela.—« *^>L_J Jp ^sjS-W ^la—'I 

^da-w ^Lc {jclajii ju 4S l *>■ « Ai I (ji cJJ_jiJlla • _^l J ^wSw.ll t*»S ...11 (jlS** 

W'5^’ Jl£ L-lj»-1 J 1 * H -lul J>- 2S^ * jjd»® #J , li ^» Lja- JJC L^ J)}\ 

Jlj*-—II J&- /J-j ijl N Jailji-l dll) jl.* it 4*1,—.* 4 j 1 ( _j’“Ls l)|* 4pe!a.«_» cl.1»jJ ^Jp 

. li-JJJ ^LiM jlS^ L..* jjllall 


OcL- 3 «'.*»ls- Ajilj jj<l_>»J JjljL» aKCjIAI »J-_/b jjc i_Jlidl jjSdl Jt»_} 

■O*’jdl j-lJjUI (.^IjiN 4.IL'»i -I JljUNl A*jC dllij ( 0«ct*aJl ^Lill jc !ic»-lJI 
(^■Lji— il-ia-J JiJC l^«N {_»"L2|) Ja>lji-I plj 1 ! ^cLsl «Usl_jC_)*la)l la>l ji-l jCU>_) 

Ulji. Jo ^i-LaJI y J* ^ILa |l IiU . jS~ A». Jl aII 7tL«J AS> IL«J » J£**0 
Ll . Ala>_il y AjjijC j iJ jL C>U_p _-lc jjAa- J dlli ^CLiU ji-T £j> ^ 

A*J»1> Jl jCl^jSll» JjljJ-l> 4jLiu.Nl y 4;i ,_J-Li I 4»Jll Jl> jls villi y Ju» l jA L 

• (illjl AuLijJl 


IjLtt 


4j«jpjl * ijf" ^Ja— ^c ijja-L jlT L jA 3L1 jU yj-lj (jil jl j!£ N_) I. 

• «JLa 11 ^JLJj 


C>LLrjNI 6jyi. y *jNI ^Ja*. Jm ja-jll ^j-j ^'1^yw 4J llll 4&Liil Llj 
* Jajlai-jl JjUi N\ 4 L>j1^I Jc Lllc N 4»uJall ,_j L>JLftli) jJI C>LsL!£ Nl_) 

A-JI y j~n&\ A*a nOcl* (_§ A*iT j* |^I»1>J aL v jA-l ^Lc ^jcdaii (jb ^l^ii-l »X*aJIs 

t I (JjU *1»JI A^- ^ Y*\ ^ J^*2JI IjL^ y*+0 J^J ■ AaaJoII ^C 

• 1 •^’ | (J^ jw^lj j3^»aHj • o ( JuJl ^JiC i* Jall 


- SA — 



^JI — (J> ML» J**! i»l ij <lTjl.ll ilAL" Je t-i«SUj 

jjjSA-l JjlaJI dJLU J*a«ti» t y..jtl > l^-L» jlJl iiLll JjJ» ^Je — Jlm L 

• A-j-Ull ^Je p- | L-H ) 

• j^Lsll 

: JjWll c 5 J^»-l; iUijkl ^Je CiliLil ^Lu 


! AioUI tjLil aL»Iji — \ 

Lj^C Aiu.jJ!» ji juiSiiJli^lLll Jjli 4£ j*a J • ^i i I i mI I CiliUI (j*U dl|Sj 

. ^Lu jill ^LiC 4il*2—^li AnUall li jjSi-l JjUll Jju*i-l 


: Liil aUIji — Y 


. '■ L ■» aIu-Ij) 1.1."^4.» <L» _JM ^Je A—L jI_. 1I JaiM l^* 


al)lif Lii JT <0 £ Jai-1 (JJ* 4i JU-J JomaIIi Jai-I •Ij-J 

jlr IJ^ Ol jw-sjl-JIi •JjL <oL • >* ... .< tjj* dJI^ j*| Ja>l a— i x* . asL 

IjjD jjU;_j ( LJl. ^Lll jlT IoLJli _ji L J^^S' iLji^l j J*»Ul ^Ll' 

. LJall L ‘U-LS *- ^cj." Jai-I J J=> L Laatii Jl . *'LiC J Jtt'l 

-■ *« y ^ \ * m * J 



“\\ - 


DiVick-r 


^-iIIaLL — r 


jt f) AS^ iaca AscSij ( (jji— ^3 jU-J» ^yi JjLc ybj 

A ^V' ^ tj* ^ Lihlel^ £. ( oLj 4fjy ^y, <U.lj il jil iJll J y 

<-J JU-sLI^^Uj*; ldjja> t ^sll Ijjb l^i Ul 2 jJI Cj \jll }A* ►Lts-L J 

* f“J U \** o* <*^ J ' Jf aIjL iif ^yj 



Opisomeler : ^Lsll ^ AkJ ,j — i 


j CiliLil (j-Lsl i.L«j j £ j^.1 

IjLi I (J-^jj ^j-* j* iissaJlj . U-J«dll OlsL-ll 
• u®jSl' 'j> j» jj ■* oLbj-“j-* oli"jlo aJlc j- 1"■■-. 
_ _ * y Aall^. ^Lil (jl~« ii.il » (jtjljJI (jlTLj 
jC-JU-Ls-U-Ll Jc ^c-uJ^I lj*j ( L^Lui 

• 

lc—* l1* ^****^» 

U*Ll« u' jL**' ^ Ijl»-Ij ljL»j \S* (_$jL) 


(jH ^ 1 u" *^°i j^"' l 3 J.»» " .»i.. U Jl 
• JL 


JJj ( L-ji ^\ <J! L-ii (ijJCJI sj>UI Ll 

U“L» jLftl Je dllij ( jL c5jl —j 

u*LsJI i£j£- |_yll aL* ji-l (j J *»«..i.U ^jvj» jl 

• Js - * JJ J* 


U*jS" fj» ilj=cX) £-»j V^Laj 

u“j* ^x5^j>- u ^^cXi j ((jLjiUI (.LjI (j^ IjuLi 

jjj ( a)amD jiu.S’1 c—j jLn i_j 

aI«xu oji< i—jjL <' jjL (Ujrjll (jy ^u«j j 

*■ 

• ^***'{-J uLi" t- Jj Jj Jl^ (j 


— Y* — 


<vpc«.' jl,»!-. i A_«) .i> 


^ v>JI j' j* j S \d' * V jv^J J «.jJI JJ 

^ A*~a< ^.bll ^^l jA Llilj** jL^J' «yb Jc vj”>>' >»J ■ t>'» jTIjJI 

„ * 

• lU }L'lj /wL - ' jp—i 1 j* Jua^l Ojflj jiua ^jl 


JL>| iLjii-l Je ^-lj 3 lf*Jaj » lAU^; ^Layulj <Z\~£ jJJj Jl., 

^«lL La Li-I <oljj JjJ^ 3 jUX—'.} L .i nl l) <u>Li jl jil uaii.1 Ailjj Jjb»^/I 


vi V/*'' j'jJ J <~>S> il>. '*L 4-.IJ al^ll Jai-I ,_• _*S tbu-' *iL_> (3 IjjJ jr 

*iU ■-?J •^j'! ^jr^. *—■'?■,■*» ,j* <jL JS^,/i—:ji> *1>. j ( *sLJI»—»jic j'j>i «Ul 

'j^JLa^' »j*L ^Ji- l_JjijJI AJ' t J>J (ij;' jij_j ^scjJI aiy WLl 

1 ^I.L» ^Xlll *jfb Jt- S«l ; i" j Sj& LJLjLT^ U -Lil| jS' Ll t LL, J --T...1 I 
»A J**X«ll (^Liil & ' j' c (illjj o>L* 4iU\ liDJ J jie b jill LJjui Ijl^- j 


3°U vj L> «I j>| jj jls juuLill (j^jul bi\i- (Lji-I ^v-_; ^ijLu {jS b' Ll 
vj,l_na 1 • JgU j!4mL J[ ( )j***J*** I I ) ijj*-.' Jajlj^l (3 . LL 

jb-u. aLcjJI < >jjie jls aJoj jAl' JjC 1 jw-lLu \ o ^JjJo <S* ^JsbjJL lla»- Lui li' 

HJj 3 A«mL'I ^Je Joi-l dJ!i J_ji« j Si J ■ L-'IJ'-* jl^-JI *j>‘i aUsJI Je \0 j 

•'jL jl5^\o» = \ » X \«5lU\ 


J jL jl LiL 3 *^ JL-NI «jfL Jc \ Y <\»aJI LjLscjj' L' t J*i-' A^»_»> t JaTl j> (3_) 

. JaiS JLJ f UL...LII Wi-I 

<aejj| Jc J j .^o -ll <W*_J A*>Lu> A*U «Ij»-N w 'JjW. a* Ljl JL^ iJl£/6j 
j jj! v • j UuLsll ^ Iju-JJlI* Jaji ji-i 3 (_/LiU Asc*s«s*a." 


— Y\ — 


&\J-\ ^ oULLl 'j.li 

Ijti iuljil| jJJ (jL Olo-LJ.1 (^Ls JuB l^UI j» j* 

AijLujJll «_iU-LJII Ja*L-j« Ui - w « (_J"L»t Jb ^j -»jll f- jJI o**j*ll 

. iasLJll) J*<uill j l^ic^JjCil (JL*» jjJI Equal Area Projectijns 


‘. JaTI_J^I £j* CjULJI j^Lil j)Uu»L>1 i3L<u jL JIiaj 

. Giaphical lr.eihods 1 , L .L'<£ jjg ; ^jl 

. Insriiniental n.ethods U I J*jL ' Lil? 


(_) I /t*j J*-JjII j_i 4 —tjl JljLNI jlj Jy» A«la»< L« ^Ls Ajl /‘-•J 

je- aULII jtuJI *Uas»-*^ J j_j?-_• ^jJ <=c-jo.il iL—»- ^j* (_»j! iijLM »jl* 


jL ^JI Jtic aU_J-I 3 “LUJI 


o* •*}>■ 
. Lc 


lil 


,—'ULi!I ^.-—5 ji j 4aDI ajjJI ^jlc 

_*0 *ill j* Joiljiil £j» OULJI l-jL~>- 


*Azjf- Jc ia»lj»M ^J* CjL l JlI i_jL~s»- J aL«U,I Jjkll Oj> jj * 

Q.^.V ar «*»l jJ_J ■ ^_»j»j 1I J>U.I5 A*t jL« jS "*il Ai JaM ^jja» ijl AstuiLiM L.-V. eil) j «— 

L»AseX*JI oj^jll J«r aJ jil *<JaJs jsi I {jjcl jUI j_J Am»\j Jl (_/•*_}jiM eJ«A 

• cJ^j \_»s31 »jJ liij CU-ULI «_>U>- ,J 


AJaJocel I jjUI ( jl_}l ) 

JjJi^ *jiA^ uLL Ll & & cjLL.1 jj (ju j»L» 1 j> aJuIssjII ^jUl ^L 

_ . AJsei» -LjLtk-_ aJJj^- cjLLj L* 1 j A» «i? 


- Aev. il— ,* iajlaj£ ĕiJ^I JlSCijll ( I ) 
J—lj cjLL* Jl A*—ju i % A» . i ..i i» JgjLi^ 3JJ- f C 1 A>La J»U1 —aCc'i 

A^Jj Jl (jjjLJIjU®*; «_riL. LJa-U* .sUI jKlil (J1 _L-I ^«£ _jl ( «jjlsJ=el» 
Jjo oJcliM-U^ c_jj«J .»•» «" ■« — * LL- Jt~»^ mJuM IjCA ,J Aom* AiijL ^j—>-!_) . A»jj*il 
Lf~-« * — ^ jjyll OLjSsill oU»tj OLUI AOj^ ljjiv-ii jlULI ^j»JJj ^j* eJu^t AaIx 



— vv — 


jsCui u 4*-*^ ^ j^' -^.j 4 c^' 

: l*L ^L /"i Je Sj^O^U • a-j: 
: J^iJI Ji-li Ij^lsll ki- IH ' 
j_j> jjLcldl kL ( VA JSi.) J c&HS'42-1— VJ UJ ' ^ b ' 

Jr p JTj-, liTj aj* JTJ> cri^ j ■a 1 Ul ,> A->j </ =*Al J> J J 1 

_j jll Cilij^il .Lil> iWdU-* ■ 1 '^»Cf * 1 ^' J* 

L 3 . as^L-. c/L jI jll J^ll 4-1— ^ £^J' ST* 1 ’ V^ J* V^ J C^ 

: Lr^l #1jiU Lsj t^L-JI li* 


-£>- 

_-- 

l\ 

/1 


j \ 

/ 1 


1 \ 

/ 1 


1 \ 

/ 1 

\ A 

!v> \ 

\ ^ 

' I 

1 

1 

| 

i / 

\ 

1 

1 

\! . 

—/ 


( tA JSi) 

. (^ijMlj tA*WI a-jLc. ) eJOll X T = 

•ju.x^- c)( v- c)0 _ chy = 

. (5f3UI «OLJ 

jOillk^|= 

;+y+i _ 

Y 

^JLsll Jl+1 = - 4 v ( I Lv.J 

. acIsII Aijljl J^L- = ^LU^lill as-L-.j 





— vr — 


r V X V (j* j = £5L»VI 
V * j*nr = 

vi*Aill ^L» Jjl» (j» <■!<->- 

V— 


^L-jMl X 


jljill jujicLiJI 


^tlll 4 a<u> 4 >-L*_J 


OLLJI iJl ^JjOeSu* |*w-3l (jl J<*JI ijljJ £ J 

• Jl>-Ij ^jJ ^yi 4 -j LLl 

! JgLJI Js<^la>- J_p-I ^jiUaj «Jjslsll Jai. (jlf IS^ — Y 

<—i l ^jSdjj l 4J»1>I_ + J»1 Jjle<1 (j ^Ltll lTJ»J £" Sjli-I »- w ’ i_5 

1 ».{ _ i t Jc> I 4jjjL £y> j£ill JJlL_ 4 JU-I »Jl_A (j_j . <jJl»!S Ja>- jC«) (iJJI 

(J*^_}A 3 >- ) ijjii-l Ja>-_J«_J I oAjjLII Ja>- jji *jj*a^- 4>-L* l^-l^ ^Jli-l *AAjC*>J 
CjL*Iji>[ * jLc ( Js> I l ^ ^ J j ^ ( >• S" 1 Oj^—* '^■*S > "J 

»Lwl >">L1 ■■■« _>-Li| JL>-_ji ij1 Jj£~C__} . oJlcIsII Ja>- jc 3J»li-l JaS) 

. jsill I^JI luJ jll CJi.J>ai 



Jjjii-I Jc lf-»L* ^jJI ^I*jVI jl; JaJI (j c£j>-1 LjL iJl*A_j 

bJL-cLII Aael) ^l Ollllll 5iK-I> 4 |)lill 4)jUlU ^j^Ll jc <L^-1 j ^jll ^5*^1 




— V t 


-* Jc c-Lj 


«JlcUI jl Jis-l J Jai- ^lc 


:j"Nir 



aU_JlI Jw^, 


y _jUIJ 

*i\ _J.I 

vJl'^ 

awi ■ 

u. 

-A 

= «iUl X jlTAcL'1 

\o-\ 

| \r = ji+ — \r 

i 

\r= o-i- A 

A 

J° ** 

\\o 

o 

v~ 

1 

II 

i- 

\° = \ • “f 0 

0 

\r 

rvs 

| \V= re — *Y 

1 

rr = \r -j- \. 

\* 

re 

T‘\ 

o 

1 

>■ 

*i 

1! 

\\ = v -J- \r 

\r 

tr 

Ve*\ 

NA=: or — -A ! 

\i = \ + V 

V 

or 

1 



\ 

•\\ . 

\\\« j 



r-r- 


o\o 




J-jLe ojil JKliNI. 


4*ruT^ ^jl*A) lii* L*£—J 3 J ■■U^ * iJjUI ^ 

jjall ft A J b ^lj C I I oJl^ AdJuT"" jU JjJ L iU* L ) - la .AS AaI jJ V<J\ 


• i_? I* L 


The method of squares OL» Jl Al j!j>_'A Snj 

^UijJI C<Li Jl j» <i£lij oljll 4»-UI 5JaiJ ,J C-‘U jll ^bjlo 

j:'l C*L jll 5AO J lp_~0 Jj>-lj ^J» i=-L_. <■ UjJji .Li>.' e <- l 0jv«*«.'l 

J. _ '4 J olij' _ A ; S 3 . v jU-U «-£-'1 UUi jc jCsJI J»:: 

^— \.... i \Ci,l| Al Jc Jl OliHl_5 ^aiUl CjU Jl 4s*U l_jLu». 






'y--* ^ sj' * » !* » < -' ^ ^5j.‘. *-C»»-* *3> Jte dL *.VA_* 

_illA (J_J ^— 1 J i ~'i?~. 1 —''*•. j/t—'.' ,J * - ^Alw OJ «uUal ll l .]ji J$t\& IS^^s 

‘-U’ V- <*“*-■ Js ^ a ^ 1 ' * «^s^. J {< ~ J ^; ^ ^—* a» ^sci* J(fT_;l jt 

. l^Cc* <_*Ls-“: *V.} iJ»- 4»«jj jl t £*C4»jJl J «Ui* dL—j OLjll 


U/ - Iji Vj Lu Asc-sib**" <=cj-l'i Jf J — ya.* y U;jj iSjJI «JJ» JS Ijl 
j:'l i_‘l«*yl 5_>L^ J: \fJlJ*! 5 jS-S.' 1 J Cj'«. Jl jpja:. LU#- ^ll <=-i_il l.jL» 
• t V* ^Ji • ij^jJ' i_--a> oJjJI i-*Vl i IjJk LLuv 


fhp meth. |J (.1 polygon ; ,Udl j;, J. - v 
-V-l'_ 


J|. La» A» '—*' J •*: Jti—^ jSj." y ^ j «JL._ A ^ 'lij 







Cr* J**" ol -L^r-J 6 - J^ ^* 3 * J^- 1 ' J» -iOLJ j ^lj> 

J®*»! iX-JJ t J>-L j>-VI_) ^» « . * n. l l Jai-I ^jL- I^JL—>1 ^Lu jjXll L« jL jU-Li j|»J>- 
*lJ- v^- *j* Jj • ^ ^ jlTt j ^ll ^UI ^Ui ji tul Jlil 

f J**jll ^LJI ^}L»1 t-jjoi J . AJL. ASjjilJ jX2.fi iiLall Jjj-jll jjiLll Uj-tll jj •> 

( J.SC2 ) <£j‘.i • j! l2»j Cul and Fill A»Ui>Vl« *_»jJ-l J»Ja2 jd'l Jt 

jC2jJ iilk. J)Vlj t jrw^- (jj-i ilXj’ jjll dJUd i>)L-4 Jo_Jai^ 0 j-ijJI «Ija-jll j*l 

• AL« ASjJ^A—d Idl \(^Aj 



£ldl ^Ull LL ujU- Jl J^ljdll LL «wiL- 5 * j- J 3 »* *"J"N 

. Lt^i jll jyljill l2»j yL> Jf-J LjLL« Ji < ***& > jll 


jd lfL j>>- yj LjLL.-. :jji jl *m jloll *U jU' j i 

rJt ij_ .a ( CjLLJI »jiA «J: <Uydl ULJ.I ^ jXll! ^J-I L-Lll jz*>j sA> - 

L. 

. I jS' <«lIi oLLJI a>-L-« jji ^jill j_)X> Ml »LIj4 


— Vv - 



^ j£Li)l ^4 ^LuAl Js>jk»- jjjj »wX* /J-jo.Al asi jlo jjds j 

( vy ) 4 >* ^ y" J; 

i_jUm>- c Oisiidl (J[ Ji-Ul ^j* s r ^Ljoil ^v»j jmi c *»1 

^j« ^Ai ^lc l^L» J^" '£L>J ^lj ^AjcAl £-jl> A_»iljSl ^Aaill l»l . 

». 

- Ji _>-yk J»\ J_s>lil OffsetS *• *■■£ JpjAa». p}L>Sll »JItt Jp jcwJi UiU AOUicl 

: l)j* 1*1I liij l^s>U_ 


( 


+ r£ + \L+Q J 


— a>LA1 


. ij^isn Ja>. j jip — j 

. Lipcdl Jpjla> Jai- J $” J J=> = ^.. x r_i 

TrapezoidaI Kule : ijy»jAi O ijL»li — f 

jJl' 4 j_jLiJU A«iffjP ^t»j-il »Ji* (Jl, JS—ill ^uwST ^3 Ai jla'l oJ-tt ^ulai jnaatii 
d)l (_«^jii i>L.Al J>j- 1 _j • jj* Am)I 4j_)LJU'} Ai\1 jI« Ajuuiij J»_Jtt>- j<v<_* ^U<"l_jj 

^«4 il 3 (^StilL JjJ-1 Aai-^j-» r j>- J$""(1)1 __p-l ,^»£ t s' I_i JPcj.* A*£ J,* * jLp Joij—JS 

Jo>- J “jL* (jr_;)tocI« (jUi-ij (jsla> (jVi 




C*(* 


— VA — 



( rr y__ j 

‘Uio jll Iiajli*A-l Jl jlJ ijl j£™“ ) O ^ij' As-uJil 

• o^ 1 N - jf t V - ... r£‘ r* ‘ J*l/ 


( \ — j£_+ * * 4 * * * * + ri + x*H ) tT — J^ 1 ' 

. it>jji^l J JjLlil tjf° jJI = vl^»- 

;jl_s- Jc jT As-l-~« uylal' 'i* J® iiAjJI 

( u|* t IjA' Jai^lj (jv>«* j* l^" t (jUjloll v_*»>A-» J^-iJI JT lil » . V_a.»J 

• Uj»ls'l ^*flj vil)j Jc j lji*o jruoi J,P 

( V — j £_ + .+ r£_+ T^) ^ ~ J^* 1 ' 

& 

Slrip Method : ^l _jJi.ll *Z>J* — £ 

|T" At_ri1 jl ^l_ji J[ 4£»-L^ iUJ ujjOail Jj5L_.2JI ii ^^ii Aijkll *AA ,J 
A_s>-LJ 1 J U> (jlT—» Jjai>~« Ji Jp J $£■ $ 1 ^UII ii Jall J Jt*“ 
J a>L> { y i ** L jjj iil^lj i_»j—i-l J» Jaa- iilta_j ‘ u^JI l? +•* 






- v*\ 



J.^—•i ) (3 jUI II lfJI ^c—ill iio ^yiNl Jl _>-1 A*-L-j jL}1s 

• <_»'^l <Sj*~ t)L* y *“ J f JLi jriM 

\J ^j»ll y I^Lt»-w^_J Aj»-LJLI Jfli jjJJ 1—5ISJ 4 ^Ualuu* t. J | jc 

j^~;J.) t L j ->i _)_)*aUl plil jj*JlSi_} t i _ ITtY — \ AsL»Vlj i__)JlL| je'* , _'' 
v_/* «U*jJI <j ptiij)l\ l ^—A i^J^Juj . e_j_*Uall i J-»W?.. , H MjU_) l jA j*» ^P 

- JaJ j-JI <UrL-« j >1 ^aC ji jJajjJil ^>L—j 

t ^.p t j^—*) j 4 4 -sLU 4L__JjM aSsKUII caUs-ll LL>leliJ_)l lilSjeS^ ji>ij 

: as>-L-« t^jLj jl» j£jl a»-L_ 4 . <JIjdl Je o^. 4 .t *£_ 

( - l t+.+ t£ + \£_) x t-r 

. aiLJI iijlaJI ^y. Lujt j£j_> ASiJa Ijri jja,’ Lilf ^JL Ub»j 

Jr“ t _y«JI ^i-jL-l* Ajni» aL _jl\ <J[ jdlJI J Aaj JaJI «,)l .» ^AtselrT_} 

vi *** Jjaiur» L-L-4 l 5_}L) lf*1 \J>jil JsU^pl ,jT L-Ll« -1 ■>- JJ_) ( <cL 

• t-J^_UI I<1* \—*~ am J» Jl ^gUJl Jalll ^jLj A^liTjlj J° J I 






Conyerted by Tiff C 


( r* JC-A) 




(_j A*^u.jll _)l J aj\a}j, »A—tf> JI_jlot (jl jijS 

■ <—( V® j£--» ) lf*li jT—il I 


• o£ c ' — o£_ c 


l rL^t l st 


o* y* ^y-^l <X" J ^J^I 

( ot + ' — o£+.+ r £_+ xt + \0 ~ •# 

(j^lti-l ^yt ajytaj OjSdj 1^0 ^Jk.=eXuJ illl? ^|lo- illilbj 

il*_J»1 A2a-l—• ^ <_i_jUolt jX*~.«.II ■■■«» ,_J Aii_jla)l »A A . jjCiiL-Jl 

lf.l O*j *i A^l-ull a l a ^j*ll Aj Aw>jfi 

Aj**>^ Jl l»_jlai-l wS^I—i A—cLu _>l^ ( At_ r j'^|l \J°} <J_»I» i^jL-* 

. Ak^i}U A* ^5Cll 


O* I u-' 












j* '■H* 

0 =-Ai» _/$V' 

U* = f L>J* 

A+ .£ + ^ ' V ".^ ^ ^ 

+ .£_■+* ♦.* •■• •.*.*.* + r £_+ r ^+ J*-“'>d' v y*U' 

' *)- —' 

U»j» J = 

. J + yjf +" l) -- J£*J1 • • 

A?^]l yf. f-^5 Aplii* AaJ5 J[ i£iy oJall »j> jCiO^* 

. as^-L-j» yL>- i_jjlUl jjLiJS A«*Vi* J^S\ A»> jlall »3^“ iM Aj>l|-ll 

Simpson‘s Ruie ; ; Ae |i 


• o/U" 'Aa 3U*"' <-w'* U* 

OjC> 4»V .>li£| ij M»liJI ,jJl JK-i'ii' l)' jl >-»£. 

l(f JV ( JaS> j oU wLL^l 4i J&-j> V x* j^p *jUc IasjJ». 

. 4^+11 AseJoJI Vi, ; iV> iwOnii ^ 



— At — 


( rv ) yj ^ 1*5JJ> <j °jt Lla5 <>L.« J>W^1 ,_3 jj ..jC* 1 SjLcli ^jUall j 

» * 

4>_jL»ill f LsVl ^y» ^j»-Jj JAc (J( |0-Ju j LLxa)l L»j '—' t ^J&UI JalM f jju 

| 0 -jdl Ja2> £y» ( CiLMa».) ) Sj^i JaJll lilA Jc ^ t (_/> J 
4 .‘ r* 4 r£_‘ j UljL.1 (JM jT A-laSJl 

* + (. ^ of_ "1“ r £_ ) V 4- ( p_ + ^) j£_ — LLAI jjjCi 

•1.+ C + <) 

iJj^lj^-Nl £j^13 ^jLil ^iLll cJ? i_jj-ĕ i5jLj LlCJl LUI jl (_gi 

• LL>LIjj*-^I Jiiil 3u, jij ao jj)l CiUja-Ml u»ij 

( i + V + I ) “ = LUI oi ^i 
• CjLIj»VI j\> <S"jLil isLll -— (j - ji 

■ JjNi «^»'^1 gj? = r 

• jLVIj JjVI IJe L v_J> jv)l A,3ji)l C,Lrlj>-Vl £jf" ^ ‘— , 

• j''l CjL*Ij>-VI ^Pj/- = >. 

jw j r uvi ^ U-jj Ljjs v_i:sl; ji Lj» f LiV! ^jl® jlC L(j 

*■ < 

• *JjiC j<JU jv>-VI j j j f . U" * j jj Ll U 

L“ V AiUsj ^lsi ^Lu J A- la j la s e d' (3jUI JaL»1 (^ *J_A jj*»,^ Aijlaj 

. L-1 Jl C,L*lj»Vl ^ jliTVl <L j 

»JJlJ| (J|SC*»V' A>L_* 'UoJ’-' A-la-Wp-dI jjjlall (jU 3 * (_} jrj 

jjC"(_j»- jjC l» j»*a1 ( Jaj jjJI ) (j* CjaUI *»UI jjdj jl AmCbJ^ Jajlai^ 

LiUaJ (J ^L»lUI (ji»Jjill (_j Vl»i Ijul, jf j> lf IjlAj jjd U _^d"l a!»^N l iJt» 

. L>lflM Ast-ii'1 3L? Ljj J dJUiSC 

LIVI JJJI ( UL*) 

Jl y - i. N' a>L_« Aij»i CjNSi Lj<j* f .v.*>.*—i (jLu>L' jLu jlo iL* 
Jl*U Vj-dl j Ai^ 1 j LlaJaadl jjlal' <J* £j-* i ‘AL <jj- x i (_>•*■ * -l"l^\ 





- Ar 


t_»j«j ijt jio .AiiUJl A«i»li Jljb i jill jj~* i 

JUaUj jsi» oLjjll o‘l ^ lAtr^-l *kJ-3 Ver,,ier Vjj*' j* 

: oMVl *A> 

: 

i»jlc ijlo- Jp (jJ ju i jl A**SS....« ajrubto SjUm.<* ^j^ ‘jU JJ^ 

*lii\ jjc a#ji l^U N jll j j ,... d' 11 (juJ t J*^' L^ ,4, lT* 

jwwllll (JVaJ (_'l ^jCt^ ^ Ol j**-JSm* (jL> (^jlall (_J»LiUs • ijUl Vsll 

l^kJj. {**• jl ^Cc S CiU-_,o juT j:'l 4» jUl 4»U-1 JJj5*j t ■Ujjll Jlr*"k 

. LJ U; jj)I c,Ujj!I j ,J' 

: 1 Ol^jlaJ 4 j_mjJIi ’U jj'l f --*i* J 

. A»li-1 ^jjjb oUJ (J 4-ijjll lj~*J i 4 m»UI '—>U> jj [ 

4s\i-l^_ jJj »laci*i jli» oW- 1 4-i jjll^jJi lfJJ * 4——_}1 4-ii>- CiUjJ •—> 

JlcL_) l(f U*l» t i-.UNI 4->jjll^Uil ^l 4-_X»il 4-> jjU ^L-ilj 

. »jjT”" 4»A« 4) jUail jjM-d.ll jUM Jf 

£ jjdl y- J qCt-.Ul jcj jj ^ :j 4* .yj : U ,»■»> UjUjj *• 

4.1«:.—« 4-5 Jj ^jO • jU* 4Sjji-l J U~* J5 Ujdr » t 4-^3- yTJ® jv3p-j^«J 

<>-jJU 4> JIjJI 4»U-I lii U 4SU ^3 4e»-_)J jll 4-5 jjll ?J • Ujji£ 

. 4>jUfli« jM»Wl j 

(J*lj j *lj ; t 4?jl iil ^h-SjCiU; jjll Py jl» lUli (j* ^UaJj 

U-jT’ 1 1 ~f’ ojSdsj t CiUjjJl» jl Ciljl CjUjJIi Iajj_5 J dslsU —• 
C l^cljil jd jl jlj ^'^4>»1>JI IjliljS jlsxil 4-S-dl U* (J^ji^ ,j!j • “J—S-lj 
C.Ijv«-3UJI *—>Ujj ^j-« lcjjd jiS" 1 4-ojJi C.Ujj (jC f.jl01> j»dLt» Jj 

. 1^.1 jJc—m»! 4jfM> j* jL^s t—>U-jjJI jl 

: (j^ 1 ! LiUjtU 1*3j *-»UVl CiUjJI C-..-» 1 ') 

.( i_»u jl *Jji>) iiUiljc _u-»l (*-j) j'Jjl» «= u~ cJlij 1-1 
. S-ij_Jl 5' (j» „' u- ' ( 4*j ) jl Jj!» (jO • 

- *J jJ\ f V_JI 3 J.C "• 


ij 1 


— A t 


t\ L » z > i J '^j“Li)| »a>-j (JjL> ~—^lc 4 >-ji oUi_)_j JjLi^)** ■ 

^L-il • \ o_ji J$3 (J^ »jk*-.* Of>- ( TA ) ^4 

^LmaI £jA \ e7 A5 ^L*b 1 *\*,*vJ jjjl J^*itf L wJ tali • ^ j*** 

! ^ji^Lua ^Lil o^£ ^i[ *» ^jluJ (^cl £ 4*4» i*)l 

' > 

. 4*o >1 ^y* ^Lujl ^lc ^LjI \« IjL* 

■ Au»^JI ^U-il — = Ajj Jl <j- > - ■ 

: - = wSl 

• '^o-Tr. = d 

4*0 jJI £jA ^ 4-J Jj _j±A _j±C jl JC Aw^jJI £j£ Ji Ajj jj}l ^ (jl t_$l 

. {j* ^ u* a«j jl ^-J *s* j AjjjJl 0 \Cj 

(_5jLuJ a|jL» ol li Jl»-J a >.JI jiu>J <L«»jj)I jL» (jb ^tt l j.'l '“’ I icin Jl b jli; liU 
. 4*0jJI 4 iLi ^ Ljs- (^l t 4*»>' _rit ^j» Uj»-J ^*»jJI {j* ,*S^ 3 *'-^**J! f 

■ ^>0 jJI _r-* J/ Jjjt^l *-j^-l IJ* J’-*" ^j* Aojjll 4*^3 


. 4*0>l 


*j Jjl\ Jc |*l—51 j (Jjla Jlll (jl* (_r 'A*J iilt 344 4-*l*\l uLj^l «44 j 4i I , 

. yLsi ji-1 j,* (. \ — j ) uSjLi Ailil Jc Vjl* 

1 u- X ( ' -j)=i/ X j jJ~y ij^; jl 
^ X ('" 6 ) =u- -'• 

u 

■/, _ ^ 

: iiiL" ^ij .«" ut .fi («Ijsii-L jVI ^LsJ! lfij Uli 1 ' OL j*U o* ** -4S JiLj 

u* X j = ->.*'' J^» 

,,- X ( ' -J- j) = a*U-\ Jc L j J\ JiL; oJ' JjU' 

(j- X,( ' -J-<j) = u* X o oj! o' 

X (i±i)- .■ .-. 


( r A jsU) 

,jl La-jlj 4 •jUjJll U ^Lui*yi_j AjJ jj!l ^Lil j* J£ tjl jlall 

M 

^ui)! t /bJ ) ojla-Jll A»j* (_5j!l ^p_»«)l /ij* (_j&> (_5 jll “Jljjll ^y* Jai* l*A>-l J lr— » 

I aJjL&* tljUjJj »jl*a . JlI fLil ^a AiL%i l^_»Lu»l Aji L*1 ( AjJ jjU ^ J » ^...«li-l 

Ka j. 11 -- (_$1 AJLa ^ j^l J^<-a j.H j-ic- (j-*JjA^I»j^"l (J_jl° 

. A*»Jj Vj^\o - • J♦ O “(■ • J*\ ~f" \** LOll> *—j I JaJ-l Jjl» (jl^-* 

OUjJl AJJJ LjU* _)1 Ujla-jJI _)1 Ol j7aO*JI AjJj_) iJJs^ Vj IjA 

• L I^LjI i*ljj _*_jI l*»l ^l • j^liil 

: ^-gi Jailj^-I ^ja vZ_.UL.ll (_j-Li j L.XarI_..H 0*V^I 1*1 

Computing — Scale : cj JiJI : jL...* — \ 

I^UU J -- jl —- ^Ll. AajljLl^j» OULll(__/L(_j(j’Jtidl “jl iMt ^dPeltJ 

ju jLSCjllAs-luil li. L ol l.vJuO_). ( __Ljj<M»J , _ jt <M>Jli<Hff_JI ^(jAi» UlJ^-I(_i^ t■*•?...« 
.(jljliJliA>-LuilLJajoj^-^l t^ua.oiJ A»; jll <-£>jJlij1 jil^iiil* <>-LJil LJa*il^«ui_)^jll 

■ ^ jJI ljk*b ( ^ \i>j_u 1.3 (fJ)jl_) 4 uUl. Ap-LAI L.L.I jUM t jfjLS-f-U P jJlj 

. Ijv*mU. (jCuu. _*rf- lyj jL ^ti v_-u-i-l jA AioJc * jL .... ^j_* jj' jLaX)l »jL-u. i_jS”jv* 

* • « 
cjj»» jlL^ l^. 00 Li jl.» LLi ^jl ju *lj^- L1_)L *l^l l^Lu»_) (_j ji>-_)ij 

J jL (_$;>j^ <aU I 4 £-c*_) *ilU <k«j (_j L^j_*j • jLu.il aiL- ^jc jjL Cursor 

(i>»*~ <><».iui* l^>V (_rJ(i5)l »jL- . ^uil l^sL jiLl jJj . aj*Jt)l> (_JJ»| ) ojL-il 

) LIjmJI »lj>-1 Ll. Ll juJIi ojj_uS^j (jljutJL ojjtiL* OLL-ll ^j-jai 

* LJjJ <L-I ji 


k I* V 


( r\ L tsCi) 

" * ** 

(_^Li Jl lclj ^jJlj (j*UAI *ju£-JI AajljAJ j 

IjLA " nAl IjUJLI dill^ t j p L A 1 ^ tXd * ^ ^ \» JJJt jA j J 

■ l^j^-Sl L**»l» (j - 1 _j U- JS"”jjA**»-j^jv**-Ldill 0’-x® (j*L*l l^£ a jjJj 

- (jr Jkidl dj!a—^ ^wu-ju (j"Ll 

ajuxllJ jj^jiJI ^ijL-lll t-j^LL-lLil A>l ,t ii 4 J U**Li»l Jp (jrli dj l ft jli 11»4 ^wO 

_ » 

COULlwll U^jd O' J Jjlc-I «X*J < U>ljbl bj>_,L ^.^Lli Jjlall 

■ \ * * */\ (j*Lal i**Jll) jlsJ ULj-^j^Lsi <uJlli lji< ujjic j* oLll 

j/b YO • * /\ cJ*L*l o'l-W <U-L»j SjLJll (jv»j (_gj|l JjLil (jl ^Je (iUi £j» J-Iiujj 

(Jv*il Jjkill JjL jl_j( lJV4 _ J 9 il& UjCJ (jl-^® ^LdJjiLiJ JjL ^fll jlI J 
jl_>-Ij Jlji «cs-Ll. J-Ls—»JjL ^Sljl' j j* \ * • *j\ u*L«l j*-Vl *jL-il (Jj». 

. jL .1 Ajj\c 

: Xe* * j\ u^L^s L>lLl •jLuil 4»L- ^uAsT 

. j» jwt i T * * jAV - -— (jl*UI 4 >-Lu^ 
•jji^ljL X0‘ l/L^. i3jj" J J;!" 'JU V ♦ -uJall j juJI oLII u^j-l' 

( n f _ ' ’ " * X V * 

. Cil JCJIL A — - 

“ t»• • 

IJU JJJ^ OjHJ LwJaU j J^lj Jli* 4S»-!—* (5*111 jiaS-il JjL 

t r • • jr A 


. \JL» rN*;*! = 


— AV — 


'*' • X <1 'j'i -i i , i 

—- aLJiI J* tO ♦ * j\ JJall lj* Jjli, 

• ljvvJL A£j*\*\£ ~ 

jr* L *Ai c L|~» JS^” (jjCj^L, lf-jc (jbC_J »J a.u.l l Jjlall IjlA Ji> I jli 

C>L> <l\>- J Jjkll i>-LJl t _^u.Lr jl^U^ Aj—J l, j . »v>-lj jljj Jc jJJj Ji 
W'- *•“* l£jL-l Ij jL-U L-J Vi (J^ » jla J.I Jc J Jall I JJb ^u-i, w )l) . 

J^*£>*“•.) k, jl J J jil J* Jtuuitt lj* ; Ja-.il <-*_p- Jjkj ( J3-I.J Llji is-Lutt 

. J.13 i . > j , J 4,,JL*I 4tt—• 1/bLall OUL-tt jl»l*J ia, jl 

• \ * * * j \ (j*Loc A-alJ-l ojkttJI *<*L- ^sttuls, 
jLtti ittilc »ji AttttttUH (j oL jJ <tttt-iL L— < ■* JjLttJI jl aJU-I *J_J» j 

1 ' ■ • V A 

. OlJUJJtt A = jT~.~— *j“L J^L, {j*Lsll I jjJ AttttJJl, (3_>_Jl Jic 

■^J.) ^L-tt J* 4 ]^j-|l ojkJil Jc . jjuJI J^UI ij^id, LUj j 

. IjU-JIL eroj \. i = - y - -— = 

\ ■ • • A 

. (_»*Lill IjL^I J l l^S j>- Jc- JL»-lj vjlj3 Ao-L-tt jUattl 'S/ ojkttJI J ia) 

\ Lljull jjttjT” - (j*lJ 

^tt*NI L1 ( Aai* iai jljij A!jk*1 (J^ j>- Ji> J* 4*--!* 0 jkttJI (jl Jl^ Ji*" L 

A«lull 1 ^ j3- Joi J& l. | - tt Jl V-tt4tt-l (ttLj) Ijtt J. , (J Jtt.tt tt. I* Jal jull 0 »>w 

. jjll slj^l (3 *jW*J.l J Js» >* 3 JI •Lj jUI 

(Jl t4^4 L*t 4-J jJ SjU To ♦ • ^ ^Lju JjUj 3 II ij Jj!l J 
jl^Ij io\ JjW ^jp ®jU \ * m * I \ yjr^L*** aL UII Aa» j^ll L.I • 

• J^lj A>-Lmu J^* LjL«fcM l^uooi Yi 
» (Jt JL^idl aJbU4 J|^cLu/I 4i» 

<u> lc <j jui J I j Jjua » ^«*UI i 4 ^^.>a*I Lrf 11 —j^LJct+ttwAI jp (jl < 


- AA - 


I uJl ^^1^9 ^U-luili U i3 

(>j■)! I j^.' ) • 4-ilC i> Ja"""jP. 4> ^Lju iWjJit C»-L>j 


jjC l|-L» Jjf Juji Aijlji» >_c jji£- JlJjLuJI Jj* ^jl *>.JI 

* J— 

ijliLiJI (3jj ^JaSj £-j|)l Ijl* jj 11 jj • . Ol jv*>4 4jlc iiLuC j>-Vl 

.«r AJ Ju _L>i*l *Jla lf^ 



' t• 


L' s ^LuOJ ( i \ j ^ JS^_i 4 »-Lu 4 a\^V_J 

* * ^ j ^ >!L-JI Jc* 1?jLX-\ I^j i«^ji.jll i jL *.ll 4ijj jl jlJjLJI 

Jli jt it(* ^cLiJI dic- JU-I ^ l^ ( Ij»^L>- ^y* ijU*>- j-C 

J^I^J ( y'L aI (|iL ll AslLl ^eunL Jp I^U* iji . Oj jjll l*.i*. ^ *jl* ...l\* 

j>u i3^jsti »i-\ ■* *■! > • jLjJII iiL ^jjaij( \* • • /\ )\xo*»f \ ) 

Jli iaLl ljL_ik »I31 sbC i^> * J Jl-jJiI _>\J»VI pIj* J>-L '- 7 -' I> I LijVl )«> j^JI 
( L*j»j4lj^ jJ l^ (t — y i>L»j>l) uJk—L\ L> Jjf Au» j Jl^ •j*w)\ 


— — 


V J 4 *" Jl J —i 1$*- ^ji^ J* JJ-ll ^ j£ J AlJ? a jkJll yj? -&ir~3 

.r — \ *iU)fl s <JjJ-iu -y 

J ^L" .. 11 A>LjJjt »jLdjW.,11 Jc Ajj jj\ LoJl£ **■ I jiJI Cj£l: jll Ij* j 

.utl '■JKT jJ (i~r — r—\) 



»jla.,-11 J.iLlj jy^l Jai ji,M <__>-L-.« Jlia-L-.ll jL’l lai iiUV J 

yjjjll ks4 JWI ^o. n . Sj l JL>- Jc lf~sL- _/a- S ill J jlLNl «.Iai juk L~J£n1..- 

i_JJi_i-l JJ- J_j & »j«JLM J»*j Jai-I IJlA «lilseC \S*j£ « A*lc *S.L*.. . **jlS'" 

*'—J J*-* £**.} (Jl, J~H Jf- JlVI ilj£ j ^»Jl 1 * 1 —• J c A - V A»U\I j 
J® jjll •*■!_/ OjS~ 1» ^lU-l »J—* J.} . "\ — o asU^I-J *-*jJ*l L>- J_/ *j--*M 

• .$ >■ l_i | t <-_) L f jjdaj ^ill <a-L_« jt »jLs ^v 4 »l 2 Sll 
Jb 4jj Jjll •*lj* Oj ^—* JS~i|l y_5 jU ji J»-I ^g>. - < S> ^ J**ll jl ) 

■ t**?’ J> ...M t>Lu jjj» > jLc jg^ili^l 


— \* — 


4^»LuJ| 3 Ij *^LumJlI i* 'H sN- Jj 

tii Vjj'' ' a S*’ ^ *J', J**j j* - ' (J® <t»^e £**5.J 4 “j'®***^' J> ^if~i ^5**" 

4>-L~* ^J*^*** 1 **» J* A*J jLll» j4. m JJ jyi iaJ^uJI j^y-4 ^J*«jJI 1 _ 4J ljT,ml J C j41J11 J1 

JjC- »_,Le l»l l AjlJci» J?^]a>- 45_j^» j£^-uJI wj'^" '^i '>AJ 

4>jj _jl jJjLJI ijl> a^-L-1' j^-jis ( £V jsdi) ^_j «UuilS^ \e» j\a*~ 

*^jj^Wl ^> ^JglcU ^lats»- C j£jLll ^Jc» o liu JI 

• AscwJull \ufa ol)j A-Ac __j J\j j J«*dl L" IJ^> C *JJ* Jljtl 



4 a 4 *IJ-I a jla^Jil I jA+0 \ Ja) A*» jjJl J»«^" >- i x j | Jjgj ^ *.ll 4 t»-Iu 4 -hj* *V J 

£jfll ij Jp^Iai-l J^*“l a^U^JI AsL- ^jJaj jC JS^jJI j J ^_/ , Lsili 

\j* \jf AiliVlj i_i*li-l -Ui- Jja^JI *ui J*aj ^ 4,'liUc \f /_, 

t >• ' Joi-1 o(jJai* l^J_J» J& jll»N' ^_/ J ul/l» 

^J*J' j»X- t J • > ^—* ' liJd' 4>-L-i 4 ,jL—* » > . „ . " 4-jjl' **l j5 (J^lj ^m-_J' 
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\JJ> l^uil 


J 3 __ j J 


( «jk^JI ^ 5 ! ) JoA-1 ^JtA AibLuJI 3)li-l (3 jlLa- Li»_jc Jl>-IJ iiLj»)j 

^-uj Lf Uut IjLAj ( J£ll£»M 3 ^ 3 “A ->jJaA-lj <_ 1 I i_'»«aJL>C J 4jli'l ^jU-I 3 

. 4iL»>lj t_jjj-l Joj)a> ^J-wJ * joJL.ll 4 A*-c 


<$‘S' v_fj ji j-UilM »jla J|(»^l y, 5-JLpi ^-SEjilM A>-_0 jl L_C J 

oljA *JlC < 9 -LAI J>ji jji l ^ - Ja -u*!ji l^^j- 1 d A>Lf jl^l JJ c 


• aljA-I L« jdl |f»« 2 JI <=-1— jj* <_jLLAI *jkA Ai»« y.* jc *3 

ii-/j v*'> jjili ^ 0 jlrt i Jl A5 »jJ ^«aH l ^ 

<1 jr-*il A>-Lull AaJLmO- 4 Jk5J « |J^inll Jl>- a<XA tgjt-a Nl jil k^as-3 

* cjjjJuteH * jlt..« <» ^ Jj^uLuil ^ ^oLl* *v^jo- 

Planimeter : J^%i\ — Y 


. Traeer bar ^UM 3 \ AJ^I ^ljj, ( | ) ^jj|| . ( ‘-' ) l ( t ) jwljJ j. 

( J) • Anchor bar J^' ^ (v) ^ 

. ti>L_. (j^lj jljil ^lwll -LuA (jy I^j^ ^l ^mIJIj Oj^ ^ll 
•j^UM 1 ( p ) *ij L-jj_« 3. 'j> S-a (I ) £■! jJll jjp j 

jjcJI IAa >3j ( I ) *ljJ jl>-( C )j»t Jj* Jj- Measurlng Wheel 

sL%* (_^^jiJI ^j> ji ^$i . (.)Lmx. f Lji A| A-*j ^jj.. ( J ) cr* 

. ( 'j ) L»ja» L jj Jc ^/UM ^ jl jyj ( j- ) JJS*AI 'Afl> JijL 3® 4a»ll Sj£. 


. ( 1 ) ^ljj)l »jL ■...« jJ® 3 !j° ( j ) A—jis*»-. 3 ^i L* jj «_OL*)l 3 *ii 5 
•S^jsel) jL—# j t f 4 V * C ^'i j—M S^st)) jjaL-C U}L)l Auj j^J 

. ( j ) ALkjM 


pljjj^i-Sl A»_.L J.-ai l(A| ( (3 ) UjL J-i ,_yf-^ ( 1 r J ) J^' j® ^ 

3) jo 30)! 3 >U)L- v_»i»' 3 Jj-Jj kjy*~l y ( j ) iLiJI 3 i)jScAl JaJaasdi 
. ^LiM ^ 3*1 ( t. ) *b«M U Uo zS J ( , ) 2jr>' ' /■ jL - <;Vfl 


— \Y — 


(I) ^JjjI' J J» <£» ji j* CjU-Lil J jl*^ n AJI Ji,fci-.l J;_J«p- Jjl 

‘ jL*2* W" jjijll u ljUi-l» 4llaI_u. > Vll dJIJjj ( <L»)^Jl| U^LjM ■_—.a - 

(' ) £_M' J® <-»>Lll ily^ X- t Jjai-l lj* *-ji Vli. s£ ( ) JS^ill Jj 

Jr 4 a ^cjl w «Lll Jt ijl Jj ^t ^ t '^> *juL-* tils Ju») 

J1 4"WI o^li-l (u) jL-il J t JaSs 'j. jL_1I JjuJ^* t^jSjllj j ^'jil 

» J a ...» Jc ,jlj« jjll ( j ) <L»j_JI aL_J j» L . /a . U j <._ «l!all JjDI L J**tf- 

. J a^L aj'1 jj 

l-S^ JjC ^*jJI J* J**H ( I ) ^ljJl J (v) jil o»s ^ 

*J$' <Tj>- lf~* f*W“' jll **DI aLSj (jUj |«- ( 4X>-L—« u*Li jl J| J^Ci'l 5Jja- 

<-ta ‘ ( *_) >** Ji j^i (' j ) \jjJ' y*» jl Lll juj j . ( j ) 

jCi." -W^* (jjs *,AI liLjass. u-La'1 IjL t Lui jiDI Jl jda (J)^o->l 
£-• —Iu*Lall <Lec oI JoOLj acLJI <_.^ic«L-1 ^ 4*>-Lw« u*Ls <_iJLll 
• ,J*^I tJ p J S 'l li W* <-cJ-l J^ ajljj fL*ill Jl ajt *jrV 

aLb*" ajj» OaG' 4il jT jij t ^vi \ • • J1 <u*l« ( p) <1-56«" (ji Ja>-^L J 
• 1 * j ’> l£** fLii B^-ic Jl »jjJj i 5 >ill JsVl jill Jc ljks -1 j L-* J*&m*' 

jglUi^i*" *l>•%’' «Iyi jll (^) iLeJI jc. ('j) aJj jl cjfj u^La" ^jIj 

• VUI l^«Liii ^jA 

t u*Ls)l <ulc (5j|l ^Jl jLl ;>l('j) jjll ^y* tilij» Jcj 

^L 1 jLs jiV' u^jS" Lij t i»L«j ^Jl Cil_j-ic 1{_.L i_jj ( <L»u)l Ll 

• ^JI ^ 

jUJ U-Lsll <LeC JcLljjll jitj.J ( __5"j \ j(U) jir U^J.S'1 jl Il»jS lils 

j<**J}L'l ALtM. (5^11 ^J) LK-JI »»IjS)I jjTja £ I yS ('j ) L)_j_j'lj t __5"”j 

• ^.jLtJ^LI' >J»ljL>-j'l ^ \\££ ,jNir 




















-Ki - 


* ljL> 

£ ^4iXull aLi »i“l ( ' ) Jb-Jo^sH ^ljjJ JjUI jjui 

iJ^jl A*loi A>Lm« Jc- . ^Ju*J}UI LLu ji J.I JjjJ-l 5jLs-.Nl. liUij 

^.-.Ul Joja^ll Jjt Jj^A-l J 77TT cf~-3 fjL* U''s S£ . <• j—j-* 

. r\fjt Ijul 

<'-«=11 ( J ) 4ji j Jl £*i (Ji ( ' ) Jajaidl ^lji J® ij^Ul iJ j£ f 

rii A- 4J j Jl J li JxLj; pljjJI d|Ji ajku.- Jc jlLll ^JI Jp «JOLK 

U.«j k-uaJl> a jk — 1' Jp i_»jlLil Jjlall ^Ll Ljj!l ji** »U. L* |jli . ( j ) iLkJl 

. -L*L%Jl ^ljj J cjjUI ^ t |» l * A«j j_H «&' J-l j«L_4 

^LsJI 4-U IaJ <2s-L-» ^j-Li i_J Jkll Jgli.'l Ja^ L i)lju'l aLu £juJ jl JU> j 
1j«» i Ipl l»lx; ^l aLsJI J[ JO jl 5i> jgo L-sJI jy ( j ) «jr^l <il»j=ci 
£*■?. J • ( J ) V jj- 1 'J ( £_) j>Nl u^jSll Ui=t- jJI ^li jVI 

5,lsuJI <doe«- jjll ^ijlj < iLVI j —- ( i ) jdjj — 5 j j Jl dsc- jjll ^jiJl 
“ j*^' u‘ , j i! ' «i- 1 " j*Ji i * Oldlj Ol jiJ\ j — ( *u ) jSCj j — 

j£-—*' <>-L.» Jc JUI ^ijl jc ULlp- jS i|Jj) jjCi t «jjlNl ,j — ( ^ ) ^^^Jj 

• »J>J Irtt j^J 5> jwjjUII Ciljb-j)l» t_>jUaii 

^jll jLJ L jijU JjjA-I Ji j L> jL*l Jl. Olj»jJLjkAj»jseJ j 
• Lj» ijw. i- • ^jC.Jj t A«ijll jL.Nl _ll u"L* 4 «_*—>■ — 5»_,«*J}U'I 

jglill LLi" 5>LJI Jc J-a^ (t •) ^ijl 11» j 5» jo; jU'l L-Lll j 

. Lj- IJL '\oyV = t • X \Ml : J 3 i.,jll jL.Nl> 

^j—>^'|>—i" .’(“V_51 Ai^tiJ—jj^. jv ; .JjUi iitj iy* jlljjjJ-l ( \ ) 

J J <__UI' JjU' (j-L- j £-Jj ItJnJI £'jJl iiisie I Jljlo^ \ jS- i,—jVl Jj . J ^-t — V< 

*L'-U-j|\> L-LJ' <j iJ j£i jjJ' J.Hl j*j ,j£\' f » JoJnJI £\ji » ^L- . 
iijv*—^U' *. jL> ^c >jL J.UM Lj • U^l' jLiM. i^Ll' Jc Jj—J| i>jv4d^U' 

* J» , ; . "" — 1 j" (j-l-i* i»> J' tj' j\. J.U' jl Aai_JI jVi«1fl t ■ , . 



^JI y jo-Ij; j* «U*iuJl aLjj^I ^ 'H ij - l£ i, l <y '3* 

i 'sl aLu ji. Jft l;3j] lil^ Ul . jU*;j^L)l A»Lj J»jl' ki *j^”jll 

y yUL> J\ j\& LlU - ^ “777 ~ J>4' ^ V“^ 

<A/‘ (_$J~ 3 4 ‘U --1 Jc a*»m>j» aW.jJ -1 ul 7777 u^—s'J 

>jj& Jj#l^rtU»j* 1 jl.VO» ^diJj (U"LsU ^£»lfj' ■*»£**" J* 1 J**^ «i' J» ^UIS^ 
^ j^ J ( Y ^ Yo • ) A^UI v_J j.<i» liUjj l AjjlLll A_i_ii-I Aa-UI Jl A^UI 

t \sSj> m_»Liil <jvj <jj«JI 


h^] 


X vo. 


T * ‘ 
1i" 


Y / T * • * ■ . 

( - XVo* = 

Y ( re ) X V0» = 

Vro X Vo» = 

. Uj* Iju nAYo. = 

4cB«ii ImU ul (J^7 JS-*“" Ol (_y—** *^1 

Jl liJUi JS^ill V a* 1 jr/ 1 ■** ^j" • l s" i$ * ^ 

VUI v_-.^ ul _>7 *Uai.\|l *jj» (j!)Llj . IJ-a^ J?" 4»-UI J (jflii j' iil*j 
A. jL-j \fJ ClJ--^ J V_)L-Ljl ia—jl* JS')fl Js Olj* '—JU»>LJI 
. LL A-iU-l is-Ul lc (ij|jj Jwl sti» A»j jll jl**\ll ^y* Aj jL-J jL" *J-UI 


^jr* Wjji-AJ*}! Jaflji-\ jj*XJ ,(J; &\ jii^l jUjc* ls* 

• *ih^**J aAwJI Ajaft 

: Jl 1T jjfe Jji-= 1 '3 •iabit i)L*j 

. Oraphical tnethods JLkuLtB^I ,&jUI •; 

m** m 

.Instruiuciilal mrihods iJNl .* JWI : Llt 

- ^ J •> 

. Pholographical iiic.hods .jusI jĕJjiM ^3_J=JI : Ut 

3 >Ji Vj i 


Melhod of Squares : <JL>Ujil Aij!» —''A^ 

: jts*s Ai. jUI *jl^. L aIu j>- jwu <_>jlloll ta! 

(J*L*Jl^lillj *jlttJll ^Ijlcc&uA, i» jLjJlIiIiIm jll JJlcJ! iiw>jil aIoj ji-l ^Ju 

‘**)3 J* f i ^»>i (Jp \>»J tilii iijj Jc A—Ssl liili »1 j>b ji 

J> jj^t” ji J 6 •(!«» jiil !>! li.».. * ^Jl d»Lojil JJl* ^jL-i «LL>lw jil j* I^JlB >IiUj> 
A»j*.^ll aLjOeII jllJjl. blitijUall jU«ajJI lm>Im« ^>>jli 

^.LU J jl» Oj^* jl l^-o. Laa t_* ^i (Jl IajUmai i_J_*Uttil (jJSk V J* ^L» 

(j—*-J jS' JIjAIo, jSeJI J^"(Jt—>L,jli ^JlC IjJj . \ Jo jJ-l r Jlj jil 

• j»-%l ^jU-.ll J»,»! Llo-ll A_. tr> - l*|_4 jtj 


aJ^Ic, (^J jll 3 Altt, ji)l J®. J^” J>-li O_j>-jtl J«*Lsll Jii) kil)J Ua, 

—aL jiJ' >T jl—OLjll £*> Sjjs-Jl J--Ldl Ji ^». j*- «vjl J* 

a}> ti! V r ’ J «£>f- ti 5 ' ^"Lr* 1 " «3 ^j" Jj>J* V*J \> «-1—Jl J! ijL— 

. ijf J<H j» ISkw> 1_JJL& ^ A, licj A*i J! ^is£ AjjLJI bJlAj ( aA*a'JI aLujPeJI 


Conyerted by Tiff Combine - (no stamps are applied by registered yersion’ 


(l ti JSL^) 


i\ 

■>#**; H«J1W ^jra-o=»*o- 

BKIBNBIiBB 


( v »* ) 

^Jaj» jj^. V** i—»**«!' (J| Sj**** aIsj ji-1 jp j- jll J**»L;dl Jii Jl1x j 

^LJj c111jl 5". l^-j-i).) Alajji-l ^Lo jl (J1 U)-2i (jl (Sjj li^ J**#L:il *JUh 

Jijil «oL^ljl dA)J lS ) Ajp-^Ua*»Vl _)1 jj#JI Jju Jl*® jv«<t#LjU <<*J j Vl 

( 4„uiy>3a* * 1 4£?\j jmL \^Lc<-_ l* ■. *i*lll (Ji UjrcudJ (_j (jj^T 3^ ^laj^i-l 
lji_/h Ji»_) • ^f > ‘J* e J > , ^C* 3 ki**- (CjJI jJ-l (Jl lAj\* 4 dj jl l^*»L 2 £ l. i£ ^li-l oAA J 

dilb^JI _)1 CjL^UI «JlA JjL* il)V t «-JjUall Alajjill (_j»Li* J® lijUal j Jj V JllH 

« ^f~ujl) (J"L/U (_^V V 

JjkT" \J*”" l^LL... cIj j»*# JUUjj cLLjJiI ^jjj jI 3 iJT *1 AijUJI «ja j ]^%j 

ju5lT-J _)1 _jvn*(U jA #v» J1 (_/"L-* jjj^-J _)1 jw*aJ (J 1 15^ i 4SJ j\5^ 1 jrJLalll 









-U- 


** Jbllij * ^ Jp £j-ifil J^"< JjUjOj £> ^ 

jlfj iLlj- ilaiji _/u£J‘ lijjl 1M 'uJ lilli ‘ V*jA} ^ij^' J^ -^- J 

r Jl j ^jll ^L» JjSs> 0^~-i vjl < ■f' J S 5*L»V1 4la) ji-' li £J £** Jj'" 

4a»-L. JbJ L-i jjCk- Jjjji-1 %uj^l (j £j-» a>L- 4 jl lj® t jo- r 

*}LV' Jl._kl U jJa^ ,r-Jl u*Lu j' liUi L}L-« ; «sL^I J 

. ciLLii u *y 

c> 

Jj J liVi i L«£fr iijla) J*jl C>l ^ki- ^S» 4k)iM ju5kj tJ.llrll j'- L' t Ul 

aL jJ.1 ,j ^jll *k_,J> Jjk j^j ^JI JLl «Jl ^ij^' 

. t c. Uul ^lj'_J . -ji d «Jjjii-l ^lajji-l j *lUk jj^i" t)i < j»'- 1 4jL>Sl 

«C.JL> ^Nl jl^ I j) S', l^L- jli»l 4»ijt (J^ibOlj 4x>^U?*»Vl OU^Ul ju^Ij 

. jL. «UaaL ilaij^^AstJ-Jvu> Sjt^lll »JJii-l 4lajiji.l ijjSCs j £*( «UJj J^ 
Melhod of similar liianglcs : aJjUII Olslsll Aijk — 

i^l tSJj Jj- Joi- jl jijk _)115 j«" <£ jLaJ _)1 1 J^jULIa^ 

. /s OU Jl 4i» jk j»L=aX—I o'MU J-U 4i***.ll (j-aUi) 4»—illi Vl ^.iiS—J Ll 

4*Lj L J <£-j «—>jUail_) ( 1° J ) jf“ j^ ^Lj*- L j jl l^jiU* 

: JUl ^IIJoLLJI^ ‘/ 

( Aase'l |jj« i_ii*aJi jC c-i I JaaJ^ ilai jOsll J jf-'l J J° jjJ» L_)k J-»i IL»- J* 

4)1 ( |» d_) U 4lai) jL££ ■ J_»**'l lj* Jftj U_)^ jf'* 1 «— 1 a* MX , .d l Jaii j» - ^ 

jT ( 4»J j\5"”' 1 J*>JI j^ l^** («—>') LaJl »J—*> *jlsil 4kil'l »i-A uLj^" 

f ( V < f ) jH-> ( I ‘ f ) jii ^ jf~*' Jj 1 » jj!J ( f ) jl! J - ” 

l*|LU:J Jn j\k5=, , >l ji£j 4i)L a* ^Lsl 'Llc (J! ( v f ) ->W ' f) J»^*' *-* 
( 4i.UI Lil^l |.L.»Vl 'JA L—i JjU l^-» ^ 1 t£ J*-' fL»l L* - LJs- 1 Jfr £» " j 

j( ( J >- ) ( v-i I ) Jaill l;jl_*-» UiL- J^e. uL.US'1 X—*U 4llf- fj* f*J f 

4jLJI 4.-J ^J>3 / «L- 1; 4ic IjC. ( «_) I ) JfU L. yb illi-l aA_A ,3 ( J p- ) Jaaa'\ 

• ( (* I ) ^l-i' Jl ( f =*■ ) 


t »jjljjr Jpi» j^l jl jpl UjLit jjll Jaiill aW» j«Jl ^Je tilli JL'»3 

<j\» j ( ^ ) Jl» J»ua» jC t Lul J*«ll »iJJS JieL. ll Sj^d-WiJI »j> CJ^ 

^■C *| ^ i > | iafl ell J1 J»o» ^g> Cllliiw! ^ ia> JJ« J t Wiill »JA jji f 

I jj^ J^L-i «iil j jd • (yl) -L*J1 jj® ®J^; ^ V *** * U J J® 
jjl SjktLil Je»_jUfljJI ( 3 »- ) j\& — ll jlWVI l j£a j(jll (Sj£- J-*e»W» _**».) 

t 



• ( 4a>^ ^3 Oj.^1 C)^JI 1 J\Ka j^JI (*" 

0 ** 

( «—> 1 ) JoaJU U jl ja Ua=>- jt-m ji A * 0 A*uJii _.^J| l 5>_>_»llail L» i*1 

J#J t ( j J* ) jA JLJI L-* ^jdj J ( v_» ^ ) Ja*J I jj—jilsell ^Sll 4»1^> jj» 

A J 6 4>.»I i j_g1 ( l ^ ) <JjW <JI ( -£ ^ ) <JLuJt AlC Ij»u4u» ( •_> I ) JaiH ^Jj U__ L 




(J j^J*Lu 


* 1 '~ 


s.A£l_ll lsjW^'l j»»<i <il«XA*.'Vlj — <1)01 <L jWl' ^ .!!*. 

i <» Jkll ( J * ) k»tM Jjfe J® 

*JV'J>) 1 :li- 

: J* s*-*~h jyS^lsA ,J Ljkix_il sj^»Vl 
. Hropoitional Con-pass ,_^u»Li'l jU-J — \ 

. Panlojiaph Hj»jS> L'l— V 
£>' u' (Jl ‘ >U1 J <J.tii~i ^ili'1 jljJLl j» ^^.Ldl jU j jl£j 

. <*I.L»cS».l jJ*J <* I Ca Jx».ls jD U1 


* i_^*»Uxll jUji —- \ 

vJj 4 L£fJ ,A '* )*fs* J° j-* j »• t l-i 1 ) jci (])llL. ^j4 

jl{—• A; jC 1>L»> jj <ukj l) j»bXT aJjW iaei jwL.ll ^y. Js^ Jk- J 

(^Jd) Li Jjiaj t Jjjf l^ <JjUI <rtXi'l JjW Jft jfeCjjVl jsj; j^E j . t£j^ 

Jpj AuUl jj«s ^ (j ( v_j j ju»JI jj> jjsLllj ( » t ■ 1 J jcJl jji iiLil 

■ c*wldl jl»j* J>f j_/*LVI IjiA 


JSLi Jp LjA 4 ^lsi L1 jUI A=eXi'l ^jil» Je jjSLH lx'o”' A—».j j Jls-ji j 

} t <iC w«Ll| oaA jlj 4 A»'j ia» jUbAall jC*W«)l Isl^ <».J (_3 jjistj »j t» — . 

ULj ( l.ines, Cicles, Soluls. Plans ) OljSL'1 »L> ^jlU »jL JS’”" Jp 


t ly-» j* J|,»x_l Jp <1 VjJ 1) «lL'jj (>JjWa-*« — ^L»l — jljj — JUjWi-) (Jljx'l 
<laij» ^ja <*jJxJil kjk»l Jii <JU- J J. *«X— : V l.iltcs jxdll IjULli 

jl_S3eXA'l jli s-jWLJ .Wjk» l_ y_jui _ ,.’ l <_a_i' l* .j.-» » jl i •j>I Jl 


— N* \ — 



^ li" U jJ lii (]f* 4 » | >j" « .» 1 I -^^ki-l SjLlu. 4 > •-■-•-* Jl • 

tjjjlli”' Aac2> All jU.jji)\ UseSlj (Sj^ 1*1 su JJ aJjLJI AaJiiJI JjiJ» ^lc £<»_• u?1 

^wU*L.J} J ^uftLuflJl Jl_>- 1 _«!l A**~A^"”" | J V—' j ASSuA^Ij ^ ► I J ^j%jll ^JJ} AmuaII 

. AJJ.. 1 I AhLsJJ ^3 J _»a^I JcA-l ^jjaill » jLmJ»! 

ZSj£- t jila y Ai.mi AjN Li aLu j>- jukoi »_Mi»lidl ^ljiseI*»N_} 

1 ^jSjil Jai-1 U-Jo-L (^Jtt Jai-I ^jJaii ^>- A-JjlaJI aJjLJI AseiUJI (_j Lui (jCaLiill 

aLj ji-l £y* iUj^ll J-i-li j jUjill |iC lju>> t$j^l jU*il Lu _/_) J®jlai-l »jV» — » 

( > 4 I J 4jVl iJ L •j|ii} 1| *Jiii^l ALji-l t jp Lrij} J jo^C-JI ( i 4 V—} J (JV*mJ li 

iUMl ^ai* J 4 Ai jUs>ll ju^Hill «ui ^Lc jUjiJI la»J a > ju-djjI 5JU L»1 

(jvi*-Jl« aJbjUl ALijli’! ^c 5j?J ( >■ ^ l AaLu^-I 

• d.jVI aJI^I ( 5 4 V ) 

jv^l jl JV»—U a 1 I> (_j 115j>-Nl *iOllJl jLL-ll JL*i**l j. a& Jall ^j-a» ^Lj 

ajjt (3 L$i-a) ^ll A» jUall jMaet*)! _)1 ju^clt A***j ^Jc jUjiJI -Lt-Jaj 4 Aajla-t j-l_)J 
(ji-Jl AJLaNI AlaljLl jIL»VI *jLaj1 Jiilj 4 jljjJL A—U~l ajL-Jll A)\i-1 
(_y» ^ -*Jlj JU^—aJl aJL- ^3 (jr JU^JI (jU*JL a.ii.l Ll AL)ji-l ^|c £»JJ_) (jr jva*aJI 

• Jd^jll 

J-aLmJ A> 1 L Jawa)) U1 jL"l ju^j (3 } i-uuli-lJI jl>j4 ^lJv>:- *»l Uj*£ ^aj 

4 l^ u) a J Ai—Jl) J aia Ljl) VjLI^ JLlJ^* 


\-X 


■ «_jlj*-jliUl X 

Ja*j| j ( Pan(agra.ph i_jljs-bLll liL>-i 'j i_ilj9-jS»yi 

V? 

W»:H ^5 Uli^ a« lL?j J ijAji^ l^wUJ a!» j» 'jA ■ <r (_^ii-l ji I -11 ^yt (jLwww jl 

£ i jLwLi CjjUill (jo «JJ--a^I •■Ija-jl Uj^-—j ti—l j ( j» i J < - 

^ *—*jl< n «1 1 iji jj* ^xi» * t <jj «LmJL* |jvL Lx^ JT*lj>-i 3 ji 

jj^T <j' iJ^J ‘ ^Lsi cSjlj^* j vSj>-Vl Jj t JjNI 5jli-l ,j 

* «jjijlj^ <jjl* Obi*® 3 jlj4*1 (j-* j <si vj 



jUI^ ( ^- 4 UJ ) ^)OU*JLaji ^J\X*Wi 4 j (ji I^T** ^ I ^ (JJa4 iJ1>Aju43 

Jsojj l/ljis-^ j (_^L*Jl 15 (^jTjr (j^ 4 v_>wjrll! J -* 4 ^ O^yaiM Jjl® iJ® 

' ** *i ■ 

. eJo-lj <Ui*jj>l jc. vj^UJl Jill tj jLj »jVl l yw lcL <jjXj J t <Sj 3 "JaJa^ *jr\ 
A....» ^ j i*'-^ L ( -ll > C v—» Ai (*«vil) J ^ J .A (jLL-ll JJJ 

^sllj UJli«jJi iilail -ill j^<j^ jwLli Jc«-Jjidj . LL —— =- 

w " ■ Jk a- J> l 

■ >■ ( LJ |JlLij 1 a 1 I ^UjO ^yC LuJ’ 


— \°r — 


il > 36L-. j* 4 V «Jj»- > ^ u* ^ ^j* ^ 

i i _ _ ;i. 


^ I ji >—* 

Jb \ >»> >- 


-jtdli jc ^cXLs 

U 4 * 


( i_I ) <UiJI tlLo ( Lj 4 iN »_L*h» jl JSLi ^cl jtS^-1 «-Jjllall 

J^»Lu It-jC Jjs- JaJasUl’1 Li Jj*3 ^J-L*il j>*sJI juddl A*—J J-;Lll £“*_}il 
*Vsir ^ u*L»JI jsJI i UjU«J j' Ujudr «_jjUaH aUjJJI 
• a> *Uall a-—-I L !_>»-• jli Ij«C« IjL-ilL JjVJ 

t ( :>- ) U“' I**.Jl Jillj (v-j) |_5 JajUatdl Sjil £*»ji J**ds’l a;U ,j Ail 

. ( =>- ) tj JoJasUdl L’b ('“') J- U^UJI Ull £«Ujj a!U ,J l»i 

aUa; \ij-st. \ UU ( £ A igCi." ) Lr 1 ; ^U" J^ ■U J* -W^J 

rljjll Ail^ ^ ( S“ ) AlaSi jij i j'<■>•' oAic ,_$■<-** J^' ( l ) 

jiUJ [>. J-.Ij!l Jatl J& Aiij C >Sl ^ljJJI (>; J—IJI Jai-l Jp Aiij C >NI 
jl^i-l jll( jjo I-J ) fj5U>S>l iJ jl JZ* CT3<-J ^l J^ t_yl' (v) *USJ £* tS e, lj^ 
jdl ( .a ) aUs; Jo-»c_ p-VI_» Jsill ( I) *Us; Jj 3 - JU-U j>- J 

. jl^i-l jj JLjI aUs; Jic 


(<_») Uj j=- («_>) aUs; ^J ullj (=-) <Us; ^J ®_-Vl j*» £*} liU 

isi ( au ) U5^V |f(|u LuaJ ^i ) J,—s;‘>l L)Ji j lyL J-*i" J5.ll A»U-1I UW> JaS£ 
. _i««jJI (J^ »j VI l^i »* _,£ AsU-,* ^i (l-j) uU Ui- (^i Jy ( °jrVl ) 

dllJ) l*J (v) «jU >Ll* ( s-) aUs; J' l^c-l > J> Jc. ( »-) cC> Ijl j 
.()»-) J> (Ji ( v *“■ ) Jj-® A)li-l »U (_5 J>aJI ^<o_» . ( vj) aUs» (Ji 


jlJ-l j-»Ui >—y^jll iJUj»-VI i_jljf»-ji!i UIS ^*U»VI l-*»JI_j 

. L** IjJ lj VI aU jLl J*u*U" J>. lf <fC;> 


w - 



( IA ) JS2. 


(—tLJl jS-\ p y ^>ljL^Xuili 4 >^Lu C_ i^unll IjLAj 

Jij . Jjl*ll k_il j >-jXi Ul ^«.1 aJc jjlla» ^^c ^jll Coradl Pantograph jjT*" 

• ( ^ J£-“ ) i>* ^ jS/l ajIlu» cuUi j 


Jt *J^/I ^_J^L^JI ^l J^ilC ( > t *T J ) ^ 3 "-5 ^jJCnll ^Jiill JiC ( 1 ) 

jjtlaTj . ju.ds'1 41»-ij U^L»Jl ^i'lj SjJ^/l j** U^liSj t jjiuiSll 41»- (j i-^i 1 J''!! 

Jjl» ^Jc (.* ^ ) (jlull cAi 3 ( j 1) ijLuJU 4i jlj* jsdilli (_* j) jUl 

jjf""J lII JsdiJli ( j > j ) jUI til> ^ U_£»j “Uls^ Ui (»- j c j I ) >w.ljjJl 

A*ui {j; I A*uJ (jl IJ fl> . ( <—I I ) JoaJI (Jjla ( l_J ) Alaiii £u»_) jW 

(*w» I) Jjl» ij^ ( »■ I ) Jj!» Aw ^ j|uddl ( »■ I) J^J» iJl ( VI ) Jjl» 

.(> j i j I)(ji®ljjJl JjJ» J* (^ 3 )(jL»il lil»lu (cj) 4ui ^gj jjl«^4 


/ 




JjA ^-/^^ 3 y L^ Ji»*5k J 

. <>|jL9eIwl A*»jU 

jj lUi- tsl uV liili ( ju£-jAS Al« juLul) t_ilij»-j*>L!l (jl -li®-}!» iiU>i5^ 

lj> AielJu ju.Cjl a)L- J 4*lt lJ ju 4 jL»VI Alajjtl | J_w>Lu ^Jc v_>> jil 3 -JI jrjC 
>'jL®--. .. ■—' ;*£_ V v_>f*-'' ^wjLlJj . aLj ja=.'l Jii ^'1 ju^JI *-— 1 » lLil| 
3 —jJ> { ^jU^I L->“U-* JUI A>jl» 34 cil ia?ljaJ' j*»£—» (j (jlj>-j 3 lLII 
. ^yUl' <_juJ» 34 j*5^1 iil juddl jki j\ li^ Ljl_jjyji" JjDl^ljL9feuwl 

v3jL'i uU«J 3» ul (J' L»Iaj«S**.I jv><«xI|j jy£Lz J' i3jL j\ 5**~ 1 i_jlj».jX>L)l Jb Jkij 

. Ajlj9uu*l . uJ|i) {ajI j9j)Jill 


A ; il J j ^a)! J jiaJI: lillT 

v—jjlLl' AWjjaJ' fut+ «j ijL til|jj * L*jvj*a» A»*l ji>s'' jvdj (31 jj®IS^-JI 

jl ju£—S" «luJ ju« v_m»Laj AtL_« ^CJ 1 jvtfc Jl A. «oilkt ^Ll l *juuaj j' l*ju.£lj 

*A ■»«?.—II OL>Jk*'l 34 >** jt" u_»UKil (jl>ljil li®J JJi^ A»Li' «JJJj ( Aijllall jvr_axll 
jsSJI v-j* A> JJu* (J J, L- JjJL». Ijj^KlJI £4 Jaiu Ii U-Ij ( L-“-i> IjmISuJ'I 3 

’ Aa>*Jl«JI £yt AuIuj^I «jjwalt ^ujj t__jliL*_«J j-i-tj' jl 

j-.*< A • X *\ * LiLil JJ * Alojyw Aj I ju*_a> 3 IJ^KJl |>ljU£u>l t__*«*,«■'! 34J 
«jjwaJI jud; 3 Eulargcr j\ 5 dll> AjLiU^I 3^^ AlL A«Lf 3 Ll ■ «lc A>-j> 

iLul Jj j *Vl ^c- LJujU- iijj Lliis*-*^! £_• 1 juLlJlj «jj4d.il Ja» Ij^tlS Negaiive A_A.mll 

. UL Aiidi ^*» t ♦ X ® * * j\^ll aLj jiJI 

Sjud a*U^I aL» jPsll Jju,. lilJij judx'l AuU jLl 3 I j*j> J* jl^>- AC j 

. Epidiascope «___>j$H*Lju«Nl j* ^Li-l li*j Negative UU »jJl As-U-l jji 

C-A» jJI 3« qjI Jt Ulyijj'jill (3 jL)I> *yi*aAI jl SjjCil Alajyill ^JoT jiJ 
aA«JI«jl* (Jj«* • 8. A» )) Jl9»ITj ZincOgraph i_iljCj^JjJI AiijL» ^yUsll jl 
ff Ajutu^")) aLJ« iiiljiJl 3« v_>jI]« 4 jjjtc 3^ ^L ■AijL 3^j - jlii-l oL 


• ^sCjl 1uIj> (j Auiil AijWH i <Li j3ei| 

j<iuaSII (_j 1^*1 jL3eXu<lJ ( UjWesJ ’ J_>UI ,^5*”"i <jljfi_jl_jill (3jUlj 

l* L*< (luj> A»1 J\U4U jl dl|j 4 JudsH 

. # ^*L*j W _jl v_j j*c \jA l^Js>_jla!£ L»_j « (_j“ u j J) 
Alaijaell xsj_* jl ^jjlb^l Jlsulj>- ,jj A>.Lil Jallj>- J oUI Oj>- Jlij 

j^li» aJIjPji jill JjUL Ujji_*I jpj /r i_J_jllall ^..Jl (_/Ll. JLiiw ji JoLl ^LiS 

J l^-i Jaju V jbLH jl A>-jj| A>Ua*}l_J Aidll 4>lfJI (_J JaJ Ij5e'l 

* - 

• ^L»j j_ti j<«Vl Jji 

^jL^ell ^Lill sji A*iljC_ji_jiU jjlall) jwajllj ju5vJI (3 -L'»OL *jl ^Ji) J 

^L)j»:ll ju^jd L*i jLs* 3LJvJI (_>*Lill Ll i aL)j»e.ii »_aLu jl • 

. jL*aSll ji 1 iA l ft #lc«1^4 (^3^ d|)j)^ t jumju jl 


-II 

Jj j* ‘tSU» ^ i_j A^Jallj-u^Ui J ^iU» ^3j ^3 -t»-Uil 

• fjL* U"Lw aWj j>- 

OUUilj Uj jJIj OisUll o"UJ Ailiil ^jWJI*, ul UUll iilJjJj 

Uf-~» J^”L_u 5^J> (3,*>- Jj- 4*>-l-u4 A_ jU JSj—l A-»jjMI »j ( >-Nl i^jJj J)1 4*ie (Jblll _J 

» U^lA arS *»' iJ_?W_j 

CiLIUI _»* JjN' < jjLlS^(jiJ3 3 (j 1 _r* JJ ijj^—i Lr*j jui <U jLl ĕ)1 ^Sljllj 

Ol *j 1 J aj.>>1 UlLLtll »j_ * j ^jAsSiijj t «ULiil CiljAllall l^, ^jjl ^*>-Ull 

^j*«M Ulj t U» 4.1 -j j>- fs.*j «-jjlWi' AiUll ^j jjJI Ijla J*)U J.<uJI ^oj t <>u 
. Jljuil jjjll jl JSasll jjjll ul <jlJ^il j jl JsA-l (3 t Sj£. * 

^j* ji i‘ii .i. -A i ^jji <—iii lji ££»ji ^jU*» (jliii jjjJi l1 

Ij fi> ^**J jl j^—^.3 ■ U *il AiUJl <laj ji- ^.» J Juai* JJ — £• j (J*L2fi Jjjj'l 

i—iljjl jjjJI IJ — — & (3 J » i' (3 ^ 1 ^ ^*^il jjjlli jjjJl 

. Ul >1 r j 

• ^ ^jj* *if5W tJS ^UUll ^ j 

t 

A—>-Uil »jjj>-1 |iljL-SBXuili ^jtjUI JoiIj»- ^s*J (jaS^J i A*ij*i<l A>-Uil \ 

• itjLJI 

^jl^Nl (_j“Lsi AiLJI^u CiIU^Ij jUJI|ILu j • ‘Uj»UI UUil Y 

«j^>1 (jUu i_jL (Jl <UU o jjft>*1 U» j*J—sWl—Jj l U»L- Jallji- ^Jc i^njj^j 

. UUI UUil 

OljlUll v3j'"l ,* j-a^l U C,i j>- £ jS j*j • iiji-l UUll Y* 


— \*K - 


AiUiJJ 3V > J* J_j-ajsc\l <*»!>■ lij'- 3 : •■ X 9 ‘'j" V» a> -> 

£^J3 A*a u/3 jA 'j>' k-J-' 1 »*W>J ■ 

. JUij^ll LLil jS5^1 i_i’<»^> O»'^^L*" ,J* Jj^Ll kj 

. A*i jNl Aa-L.ll OlJL* >« Jc - U* J L*U j3 J**32i"j 

1 U Jl 4m*j)I\ A> Lil j{—iu 5.J 

rJ J c^uT J» c/j ( 0« d ' llcal Surveying ) ^U l - Njl 

^ij^l ^ jL^MlJ V-iijjaJ' Aa-l*Jl ii-lJj . As-Lil L-ljJl jlaLU JaJl>- 
■ "■L.-lj- - • Jjjj! LJ “ Pji" 'i* i^ilai J . IjjS—• uj-i' «>>’' ^L- *-'l JLliJ 

. L--L 
#» 

jLLll VI> r j J 0 ~»V /3 ( Plane s,,rvtylnK ) *>J' ^U l - Llf 

- IjjU Wc>^' -W 1 » 1 Vj-T : .V J J^j • ^ U ' “•»' 

> 1 ^ 'r^'—• Ai>"AaLi aU^^-J A»>*i' ^Lil OLU Jj • !>>«-• LU»- 

. (Uj.lJLj \jTre* J«* '* • 

: t^pj» Ji — Ljju» -- Aij^Jl A>.Lil >^..3 

VI>^1^ *>>'-)( Top08raplllcft ' Surveyi,lg ) V' »* 1 ' ^ Li' — ' 
,U>ill 3 asjL)/' 3 jjJ--' LeLia*»'j v*-LOI ja"» ^ *ij£ Lj j5^1jllj t_»lLti' 
jjilljjTU. ijj-a -3 «JjLJlj £j3lj l^L-j^ L_ilsij: vl>ljLJI 

■ dli J 1 Lj oUii —3 ^j'-*- <>* V—"3 O0j>J ' i/ U ^ J W> J 

: \ uj^Lmj Voj« ■ • : \ ij-Ls* U tju-**'s at . j*“ , ‘ U ' fl "> 1 " •■*-* 

. \* *j’•* 

{ p.-j'f'>'i»'j( t:ndaslral Surveying ) 3 JI>.Ij 5L" jl AtL* 4 -* 5 " A>Lil V 

^ NL >.L=)lj JiUI ^ r - o\ cA L>. ^ r o i>s“ 
oiA-j v' j i t>' A' uV" j jjU' 3 ^'>Jir t v'>»' J 

OLUii jUJI j>Jl; u>V3 OlXi" ^ 9 -'— V“^ -Ulj^ll »J.* (J-L\ i> 3 ‘ JjUl 
. r Ljll dli VI>. Vij=JI »V U> dUj ‘ j>U»V'jO'jUJl »l>3 £> 



iV©«*: \ t \ • ♦ * : \ j* JJaJI jSe II ^y. £ji)l I jJi ^jJdJll ^v» 

. OjJI Ja>lo * * : \ ^ 

t I^J Ail^l OjUlj V*UjSb)I J^oli Us Lli^ — (jljiodl Jft ^stSiJ 

^ jl* (jlj*i^JI L>1 »ili JiU-l Ulu». £_>t J l^- Cj_j« jll jlji*\llj 

. dii j jr jc Uji 


JlJ* 


-sJl» 4 >>LmII 


I— .J IJ t tjw» Aokil A>*U— .4 J>«j>l Jjkll ll j| J J\fltj ll Ul jwo 

lii t— Vj Ol_J5 VI ^ljkA&ult AiUlll »lk>- VI £yt jlstf Vj ASJai l^ll l^ol 

• * jiI^^U«j Jju<*\£ tS^' ^iklil cS^" 

tT* ^i*'l JS*3JI Oj^J 4 * t M \ (j IkSi «JLuAj OIj j jloJlj Ap-LII aJLiP ^j^l j 

*J* (J^lij t l^j L-Jjlkll J^olidl AojL>l ^Jc ^l* (jia^j I^J j . i 

crkis ( 3 jj|I J* iUj VI bA* £»jj OtUl «JL* 0 >*Jj AwUII kjlasUl 


JaaiM O j£>\ ( ® \ ) J*ij JjfiJI ji 
0*l»l Uaii (JjC^I Jt> t >—* t I 

t >■ i_J t i_J I f-jU*Vl ^y» Jt3eS>i|)^ (J® 

t j _^i9tlt^_j*lii Ajvu»L| IkjL> I J t J > 
V-u>U>Vl -kjWkll »JLA Je ki_i 
J_)Jl>- ^y* oJoJlo Aiil^ JoSJ ^y» Jjl/I 
<v>L »JufVl oJl© (JjoJ t J^jJI 

S)l Jo Jbt>- jl OL‘|j>-Vl 





: yjJjl 

^ C»UU- iDb ^>Vl; ^Se J^*J^* v'“ B " O 1 * J** O' 

. ^lwtdl j. 4 ‘-** u ^ 

l^JsU 3j3* jTJ> ‘ «.U* 5fl* o-J/^.3 ‘ \j-O.~* jj^ J^ 

j £#> 5J»c jr j*Jl J> J* ^ Cbr ^r'- 5 • Y ’ 

3Jtft tj^liĕ-l» t_ilU_ Cj\ j ji^VI j* J^ -T** 6 J^ 

w » 

J 1 jisuJI s^J* O* <£*O* J®' J® CjU^UJI «C*C»_$ J3J .A-U Jjj ^jll jll*Vl 

m * ,r 

jlii I . ii*A Jp i*5U Ovij ^lualJI (jj ‘ *XuCX» J>- IJ« «J ./”*■" & 
j jM . . . jU.1 is« jl jU»1 \*t J jl ojo Jc J^' ^ll CsU^LU jl -Us-^j ( 0, f) 
. >VI JijUI j IJU N i jl fc- \'*\ J IJU \ A J* Jju- jr JrUJl J- J3VI J|-*II 



I JU NA S*\ U 

( * ' ) 


i h. ■gaaii®"^). (&mi ' I 



A \ * jls*l 

\r 


L 4 OjL*sll dLs jt j*J ‘ <-!»■ **>J° o - !^! J Oaob^Aj j jUJl ~Ja 1> 

»UI J j^l j Jl; «ujUl (JJiT £ ‘ jl 0«U* jr j«JI ,j-< i u5_—*i" J-JI». 

.^^pJI JUlli 0 L*jilj»J l^ t jcpWuJljS^l» J jUeJI iifl.il } A-lii-JjJlail Jatl 

^Ja*si| J >1 jaim*’ CUjl, Iri Jai-I *UI(J ji*“3 0Ua*iil Jj>- 1j ^L-iliiU-.! dJli jC Ijl» 

. lfj.« tJL jljll AUSiJI JJc JoaJI ^Jc A3*U_j(jUII 


j joJl cS ji jC IJU ji* JjU J*i A-U 
. JanJl J_yU J3«JI J_jle>j ojvfcll 3 u>»UbJI CiUjUI ^Slj jAa&Jij «J^-l^ Ai >-)» 


O* W> J^W £> CU*» % Jp Ja_seJI jlT|j; L.1 

l; <LKl)I^L>ll ijJ CjU. iipi J Ja^ll J> j/Ti AiUI A»>11 

• **• V" dr* W® -^' J> 4« »j>V' U>1J> l^Jl UUu. I Ji. {j jSls. J 

•xi £. ;^il CjIj. isc 4 ^> j ; j jrJ>l JLlj jl jr jwdll ^Ull J j 

^> •*"! jyW 1 :li W jl Cr* $ i UU' V jikll J^JI *Ui j I^ 

■ eJ jy-* Olsla-I <U-Sl~~. Ji.ll ^ jl jl 5 ^ U 


3 Ju Ul 
- 

^ 1 ^ Ubdu ^ UU jU ;u>VI g~lj . ^rLall j> JLil j*., 

U—.M ja lx_s- -J^Ulj (^jiil jb£jl „ s J 'j* UU jb5d'l Ju Ul 

jU <Jl W Jp . W jvfjir j; jbJ ;—JJbsc 3 

j* j> Jj*- jU-I UU Ji.U iJjiU Jaj>l lUhj . oljl*-au.j 

^•‘u* 1 *»> j- J"~" .* ‘ -wlj > Ul ^> J J**J a- Ai> a*.t ^ 

. <ul jj* 4*UI J ^s" U.U’ 

*“-> £>"" j- £*'*» W«f -£* * 'A , '~ < '^ orj^ WuJl aUJ& l ul 

J"‘>" '“^- J CJ-r^ «Jl ■*»*'.? jU 'Ja ^Lo.11 Jaj j.i'1 7-jljuj . ULJI 
• v r' 1 ** t " j-W» 54 * ‘j^J* j^Jlji 4>l j- UU Ji-U J jUu jyi Jj^ >U'I 

: £ji \ 

r* ‘ Y * t% '» rjlju ‘ JS^-II jl U.I>U.I i_U.il! >i J> 

jl>J*5ll ^AsclUj . (>>l j >. jC J ( -U v JU UJ > Oa-I j^O( r jli 

'-^>1 ^^Ub • pjl' ^Uu, Jp « Ul JaiiJI £> j> J 

• Aii JjJL>* ll'jj JS^-i J? jlTjl 4 aW 

j *jfji“l »J> ^ja-ijljvv>» Aiwu jj- 1 Igi* jjĕu VI lf~> J Ji»jli J 

• ^UaJj \ĕs jC j>Ij Vj ASlaill 
(^j-ili ) : U fl».b“JI 

i jli.1 e ( Y UjL q)IjO jt ^Ail^la^l 


Jjjd-1 Ji -=»-l C ^e** J T tJj» l^-dc^J j\_i«i 0 

« 

X * (jl» £jl JU il _}L.V4 OliLu4 (J^ ( {J° jN\ (3 \^4»ji J^J J£--“*'l j^~ 

— $yA — jjk*;! ) i_3l»dl ^Jo liljll» 4» jU CjlsUJIaJtAj { ^. O • j 

(jAjj/l jl j^i j*+»» (jit^Ul^jJ ^>jj ajj . J-*» Jif—> ( j*"l 

■ 4Jli (_/>j*ll IjlA 

*Ur. Ail ^ja^ssJi .jJj ( (_j"LiU f\iil Jjjl i=> Ja^ JjJj^ (j (Jja=“l jiJI J**C—J J 

. ,U_*Uii| ajla aU 

:iJy.'l 

C o» r* J ^ * C>i £>-/“.> ^ 0 cii V* Ijjd^ «-«L^. i--\-JI £•* ^bUi l/“ 

. A«l> ^Jo J*U jS-M Ljjlsll l«i ( L*»JU \^*#jt* J>1 



4 ytHj ( *r jsi ) 

jd> . jjUtULj JJLit Jai- Jc Ala-ji* 4*25 jud ^i.'l J*«i-Jj 

.ilji, jic *aU „.>> £* J*«5-J IjlA^ ( J ji-l ^\>j\> (j \jt*lj»=^“' 

: Wll ^ 


. »Ul j ££a* l^li'1 jjtt^-* yj jrjU-l a>\-JI l_j\>U» J*" 5 -* 

j\»3ljS* jUai- U jo aUI (jj A»“\=t*_« (j-. 0 =**»» L-J (j J?"^l L)j\S\» 

ULi aLUII jji -1 jL'L^": ‘ j*-"***—» asLc L^m» j* O'-^ 

. r}X\, L-Lll XXf »Li j5-»U-"i j>J-' LL LJ' il»LL>.' c 

Jai- £j» 1^1 »JA jjlat' j»(^L J c *_id» t-»Llas»-Vl »i* J'jl»i Ui 

. IjL» ji Lc L| L**UI' (j j jJ-l 

(jl l^ocS» Aotuuall Ji*-i jj* ^J' -Lj«ll j\>j ^j ji ■}•**" '*** 

^jjll ^jLia ( U a!»UII Uti*II (j*ij ji l r ij (Ji A»\dll J>->" \*!>Li 

. |»juu U aJUI A5b»*JI J**»i ^j* jj» jjs‘I 


(JJljll — \ v) 


“\U 


OjiAnldt-*! 

•• 

<a\c •_>!* Jj.Cj i»ll ij *^jl iJj^tlj l_>^ A Jw4> «-I J>V 

ljj$\ 4*1-5 jSl <u»L»l UaaJ (jUiJ JaJl J\*i Ir 1 j l^]^.J-J 

<UaiI| £jA aL« JTjl UlJ^ <U*Jail Aj*»U*ill JaiJl «AA X" oKL^I Jjj 
. (jclaji jT^ (J-Lril <Uf L Js-ji ^lj < Uio jll <laiJlj l^Li J.'l 

(_^= Lflju>-I t JT,Us—i ,jJI UkoLlj Jpill ojo>- Jp UsJI 

±>J lil f j ( Ijl» j-iJI J® oL)lo>-Sl Jljtl 01 j ^ll Lj^i ■u-.L-MI -LjkLl sa* 

. jUl ijic Jt Ju jf Nt 490 j LjL*Ij?-^I UL-.; 


i 5>1 Aks ^JL» &.> jil J**> vi CiLLl^l ljITj dji jUr lil Ll 
Ui- £ (^cksJI £*ja ,^1-ij . (e t) J^il >■ Ji* 3 t>* V.j* VL»l 
4» Jp5>- JUl *iia- ila !>. V1 iM' Oj*S ‘ v \ J^' -r j^' 


. ajLuulll OjjJ-l >LJ< l-il 

m • -* • • • 



jl J> j A, j-uJI U» Jt iS>^ *"> 

(jujj ( ee j£i ) oj^' & -* & W ^ ^ 

J*»^l jj jU-l Jf 0 ‘ f Ji- j>? ***" ^ U 
j o ‘ a |. jbj—l' L^LjJJ^I^^j^j^ 

j ji. yas c«s-' v^- r^ 1 ^ J ‘ ■* ^ c ? j * olsiJ 

jksi U. J j J ‘ > J oi^" ^ 


LU dji 0.1 j • J«ll V)L» (j-* ^-5 -5 1 * 

. jur j j c j» f c j * j-j^i jf uu ' 


, 0 l JS_i ) 


jUall jljTj) Anilj AUS »• jlj t J 1 jiSlJl Jo^* V* ^ *j' U*j* 

• M-9j^ U"lj *jf^ • i5> ^ JV>i«l 4*^*1! ij v I Jai-I J* 1 >■ jr* 

J» jL-JUj >■ iUJI jTjp •* * * J*« jsk" VI ±tk\ Jf jyj 

Ujill AiU. Oja* t jtut <J|^ J* I^H; •*» j ( °^ J$-" ) - u f'l 
<JlMK.MJt cjJI 1 ****** ij* U*jNl Jc -> JJ* J • Aift 

.Aj|j 3^**JIy>J »• jj^Jj <-JjllalUj*Jl^yl® 21 c^* J j^—-Ij Ij j“ij—II 





( * - l J&) 



-\\A- 


j**- jj^T j! ijtS' ji^- jb^ »j>j 

^l*S* t AlaijlM j jj—.11 Iaa ^wij (w)_*\]duj ( Aic juujj (_jj j3JIa*-_j ^lc j_j»sJI 

^ * J*«JI -/»•*» J»^JJ £ilol.X>.Vl jj-liTj aJc Ailsit Ja£ £ A _.> JtaJI 1*>. Jp 

Jp-i* ji>* o* ■^' ^ •!»“ (j® -W V jj—'l lil 

*■ 

« jlaJI Jj=et oJl*cV! 

j-i^i au-Ij 1 jj*ji <a\»\ ^ u!^_ l> *jua> isUji ^tr ni u 

* ^ljj'! ^ljLilwl ( y-3t£^>i 


i Aic <> jli- iloJil jjJiseM Jn>- Jc j_j*c -LLjJ : Lil? 

‘ ( ) j* jt*JI J-i Je lfj-« ,Sj«*M -LLmA 1 _ijlloll iWaJI ^ j j\ ^ji jiJ 



lii—i j Uu ^siJI i _>Jtti <Uii l »J> JtiC ^jOJ&Jy J Ua>-Ul- J <Lju J, ^J-jiii 

^j“j9 ^aLi Ajj*U iS^ji- J i) jScij J laJj-ill i_j ll'l i_j jLHj j*-l jAPsJt* 

J > J A>UI 4 « T ^-i jr - ^\iSj^i*L|«S ^ ( J J*> j^uLu^ ji jisnM L> 

• l_JjlLil J «Jl 4 * ». j ijj^S a- 

jj5d> j> jiSaM Li- ^t»- • jaIL isi V«U»»M >xi j 

. A>li U jl »jStti Ljl j»A> i_J«* ji 


- \\v 


: *La y jiJJsJI JJ^ jijw» J»i> ^j <*»£': Giir 

(*'■*-> V-*^' ( eA JfT^>) jiJ: j*JI cj I ji jjijj Ij* 

« J» j^Ji jj- 


lSji-1 ^laii Jc tg-J J <—I 1 J» j^o'l Jai- Je a- & Jt. bj*e ^UJJttll ASjjUl Vt‘--< 

V Jo 3j*JI '■** J* Oj-J f < U* <j* Jt« bjJ* lfJ* *Ji3 J ji>fil J^ <J? U* 

• J* * * Uj£J . J> \J> jA 6 >- A yj I JjL. ^jLj 



J 



( « A JSCt ) 


: jTlc AiJUi J*>. (_j*lji ; U>|j 

1 jtj ‘ <*«Ui V-f^ a '* V I J*^! <I)t O-jiil 

: JVI j^bJI Jt Jai-I IIa ^Isj jt , u-LaJI <J/ 


A»jl* -Ua ^ Jl* (Sji-t aIoJu j < (JjiUI j JUc <^j I JoJll Je », Jt* aLsJ^oJ 

t>* J^®* J® V ' -iJ 1 ' J* * 1 *■ (>?l«iill y y'y Uy f < ji-Vl 

<#U JL .uJl (J»lj jdi ^Jj Jgjill J | ) J t « jLjU Juu jr_oJ*J1 

,Vjloi^l Jlji»t j* ^L-tJI J v ' iJ 1 ' Jjl* ij j^-i? « I^L* L*li jcduJI 

. Lji C ^ J»( »-1 


— \u — 





i j&-) 

'2J' 


JLlHjMIAj jl jlj.s^aHllj . A*u<1jt5ji>-lj <-2»l l»ljjtii AwUljj Uj 

^>.| \o> - M.A ja>- \— jJU <MXl ijll }lj'' J^ 4 lA>^' jeU*» Je j>-l Ja>- Jai- <_»!>' 

*“ _ *- 

• \jf jNI jJa*» 

jjis^. {jcbu (jU Al jl j'l • i* ji^J • J-ll ^ijlj L- Auai-S^l Jl Aj jljll 1*1 

*k% (^i J-**ljll Jai-I ^jll ^ijl j" 4 U^J^' ^ 3 " J* U{~* J^ ^Ujl 

. Jsl Ja>- oUI J J*J t jlaJI J«“ £•— V»' >' \ j'j L/W ^ji'“ j* 

j*j. A-Jalljc U**U J a«.I>- »>?-1 Ujjll •**&*£/ 

. ( Panlometer ) JL*>Ulj ^-Lil i^Jbll l»ljj'l (j*U 

; JwLJi jj l»j-Lll ,lilH 

,jc*i»Lji* o«L j£i Je l/1=«UI jr* u* *^l «iJil ‘ r ^J« 

^lall jl^sjl liAL^—J J t Acl» iljlj J &> Jo Jcl Jl ji* l*f— J^lijl®* (j^J-*Li*J 

iJl' jCJ • (Ji*’ Jjt ^j-i ^jjMI lilla-i)l oJl*> ^j* jlT""ia**J J J. 4*Jj ^iii» 

La> 4 J jL iL OjCjl^l jT^C <ji)l2i. t jjf-_ r iJ^tSi Ju*Ij|I 

• iV?^ J* 



i._ ; n C U' u-i' (-. ■ jsa > 


oJJt 


ljjJ LjT- <y omL«U V/C.H LLJl 

■“* ^ 11 *- uls ^i \ji\ ; r u- 

• J*L ij <d|,»U 


(i» jw ) 

‘aU-I - a_ ; U *. "<L; j. A y Lli' Vj U.Hj ^ JU v I J U>> liji 
J-U-l L* cui. 3 i J-L j jl^JI jt JUI t jjsLH C UI Uill 
Ukl js JiJ! ^ U ^ jl^'1 jUj >. ;u jji ^^a-Jii v^u 
V ‘ 1 c-bs-l Jc x-jr ol d«j ,J j*, v ^-I I 

W’Ju^L iJy^uLVIII*J® j.j-UI t^o-iU U j*>l ^ t ^liJI «Ll 

v' Jr > >■ -^' Vj l*** 1 ' usi j jii 

<y j*^ 5 — ^ J^ui ^ui udi djjiC 

-'Vj^' AksJ' J LLL j-IJI cJk jl dlJjj <ic Sj^j Uu. "aLs 

^ 1 ' ti*-V V *W tii Jl js- U LLl LlaU jc C UI Udl 

> i j Ctill u-iUI cijll J jl-jt j jl^i-l Jii JL jl_j>> 1 <.lss-l U 

. V I -LLl JaiUl jrl a- ^Cjj £*, j| ll* £)U j. | J% jJa-r..! 

" V U'' ji £-UI Ui J l 

0'^ Uj J Jlc jjUj ^La J-- ^-Ui'1 jlj. 3 . yL 

JSl*-..jf «cJ-^'1 L.jNl <b.jjl Ul . <2jj L1 jlo C j^; y,U,j^U 



(TV jC-t) 


3r »Lu> ^ Lk-u u* 4 a£j ^>-*Vl ^«i«i 3 j (JjL jr-j-i 

■^■^i i * *!••*■* A**»j3 l-jj»J, J lltt-**r r"^riM Aal&url 
£_--J\l^' 4 *\jM (J aJiISj (JjUI iJuaJI 3 ^^lijlS^ lil +1 
j-jjiii.j* ja ^jS, Js jt ji^i-l j j .jiu,VI L_i-*JIJ 
C%r> J jlfi-l f Uiluil jJjkin Jj^L» -^li A_•) jVl 

i>*j jV^' J 6 r • ^-/^-ilitLlj.jJ £© IjIjIjJu Uj3 

aL*J*M «J-A (Jj^—2»J ■ JJ-iiil <- i—AOtjlj d»)L,ludl 

(^y^jM JJ^I Jj 3 - J*^ (3 jJjSelii ■U^-J.loliLs aji 


^lidLj*j{<jC>-;;5 tjjw [j^a Jf |,.J \A* Jj, Aa-JL, Sjlj jTJ. J ^jJljjiulJ 


tt «r - 


0*V* J *-*V* , l aJ— jJI *JA JlpiJI ft_r|j!l ^£_jjJ Aseij £jj*}l 1 AAu/yi 

t5^l ^-j»l«ll J|fil|Ja>.^, Jalll | I^Jai ^ll i) jljll ita- ^t i-ilj^l Aijlj 

• * jVl *U-1 4JLu 
• •• • 


IjA slJJ)I aUaJ liAuu*} 1—*t_) LLm*> jl^aJI l«l/t ^la—IjJ ja>- ^cl olj^l 

ijjfill 3ai- cJU*ll jlaiM jjp *_-Vl ^jJaJ 3 >- *jj£ Jj>- toiit jl^sell jljj ^s* ( Jai^-l 
Ja.li .1 4)L_Cja*=>j Ijlit JUiJI «y>- (ju» 3 JI AIiL- liuku (JL-M Uj^j j t i_ijioJlj 
(Jj^J JlptM k>- ^lc L.lai* 1-W> (jlSj »jrVl «U1 Jc- ,_jJaiil jlaJ! Jai- A-sLi^»! ^lc 
jlaiMJaa- Aaliiu>l ^jc. *CjL—-U« j 3 >- jlpaJI jlJuJ NjjJ 1 Ijiu» i)lLl »jUb (3 A#lj^l 

• \L*j*M Jic* Jac- jJ® (JjJalU 


ijrM ^ijljll Uj^—S* •_-*!** (Jji»JI A*jL ^*ljll £ 0 *“M 3 jlii jt (^l j-j 

< JaJ-l c*lj^-l Ai jlj jjc # jl*® *jl*J' *j jM (Jlf>—II i_Jaill lf.ni<«) 

(^u *jj<*^ Aijlj A)t (_/L» 3 ^L^jJI a t_)iiil ^Ull -i-Lil J|^xu>l ^j 
;»}ljll 3 jL«J |,f»lJ^l (jj; (3j*Jlj ‘ »•***• Jp J^|(f*Ui (JlJ^l -Ujlj ij*lij Olj <ifl3j 









( Panlometer ) : JwjS>U' 

UjUw ijji jL*$\ i_rWJ' y «15 S '>"' <J* ■AT.i*'*" 

-Ijll 0'Jj* (&. 0>. J e u* Wr» 1 - i3'->' CT 

* t5>Vi Je 



juyslll (nt jsCs.) 

Jjjl Ai\_jl«r—■'V' — > 
UJI >_<Vl — x 

^Uja JJ Jc^rS - V 

SUj - 4 

■ĕjl jU—VI Uij j\t-‘ — ® 

Ji-.ll 

jlf- - 1 

LU! 

>i.l iJiU 5 _ V 


y*M J J> l^ JT j'> J -^-> 

. 3J> oj-ji. ij sjj. -i-i-* j' *==-» (5>^' 

> Jai. Uu-H *i\ jkw^' 3 jU>-< ijtJ-j £> > 

Ja^ J*Jl Ail>J> A.‘l 3>e)l J igjrJ • <•'>-“ ^' ••** 

. | ^ - - JeJ'Uu\jJ-.> Uaĕ- LU'I Ai'jk-M'J l^ > 

A>p V\ • ^JL» » >UI Ail^u»*^' >' ij ■ 
ju* ipU ^>rA* Jl j- okj;. ' * J > 
*l>OU JjJWO-l; Jp-- J • ' f Oj^'t>" jj* j1.>U' 
i$j>U j >*■> V civ »' *'>^ <!&* ^03'sM' 

SjlcI» 3 Cs£*) V_*UI ^ljku-N' >> •**■' > J 
ljuJ> j j>' J >• iU*- «-^j 5 >*"" 

^Cc >5)1 j -sl^jU* >T L^J* J*> j-* U*J*" 

. ££Sl>JbI' j> J> J>> jU' Jf J.3^' l)'j3 3 

'ijz\i5' J.**i~i Uj>' j»J> lAt J*~" U^>' J^.3 

. J|^cLu. s Jl JJe J»li-I a3 J >-j’”j' 


lu J li^ ei>. l£> jL* A«ki c>j JiJI AiljUM '*•>■*'» Jj 

Jft Ot—>' o'jjs ££ ell)j.;j tS>' l^j 2 " Jp J^U' u*>' «*•*" 

j|>' IU J^jj . JaJI il>-N' > ki- jijj^ t$>' j' 
a»> y*\ >' jL-»i>j iU-lj; UJ' il>j-^' j'^»j • J*-“" 5J'>**V' k»j jl^—• 
j|ju ctJU>_>£ All>-^l «±Aa C4« >\rj’ £• tS^'- 5 U^J* 1>' J " 

i;l>«.Vl J Oi*J *tf I is' J Ji-J' fc'>^' > j**- '>' ^'>-"^' > 

lil jL- f U ltU j" Ujj)' £>U^ Ol»l>) Ot> f>>‘ ^ l >" 

. d»i v u 



J -l*i JC ^iTj ’\£ JUu4^j Al jl J Ul j 

Ja» Jl»j j C ^liuJl Ail^la^ , ^l _Jti Jai- A^liw-I A) jljM *La1 3Ji*M ^a>-l—iM 

A * ^ . . . 

4»._jJ_ |£*. J,m ^LLJI Aj I^lo^o^ll j_jJu*bl _)V-11 la> _* Ulc ^jCLP-ljJI ■ .--.** •jw.U 

til) jSbSi iil)j_J __J^i Ai jljll ^Lia) 'jjJl jjiap-LlJI »1^1 3 VjJjl 4)1 jkj^Nl _JaI 'Jo>- 

Ajjjjjl ^im 1^~am j_yM A)_jl_JI Iji) ^j^p-UJI IjkA • «-^-li ajni.M J»>- Juu J ( j|(—II ^j“lj 


- , 

. 4 i.ul l 4) jljH jl Sam ^ i__'_*a_- ZS ^ | ) . . l ' 4) IjLlw^II ^wU) ^lc 


J'" J-»' 


)Ul jI j-UJil i^Jill l^s pv*>-j i.j ^l v_jIJuJI jjaoj 

«• j-iL.* 4 **>Li«i»J t$l _jl 4 ®j jl vjU-ll v-»*U ■ (_J_}Vl^Uall 


4mj* (j) ^ljlall 4ii!a.l| ,__5 • jAUo 4)1 jlx'#- 4ftj" pUjl _JJju i_JJ» I 

jl oJ_jp-_jil yj3 4_il)" Zj2e*a jl • jSti. (J« ^l) ijl^ (jlC*^l jjui) ^lollll 

•LoJl (J/ l_fJ* jtSmm ^l j(J)Isll 4i*aU La>L«) ^a)J( I JS^JL U jJ«i_jl 



J*) L—* I L_*^ ^Lll ,*.AjJ 4k)ijJI *J4 jj) )—* ^jA>-LJI Ij4 jj^Jj 

J > > L_j jS-l lj_*)f jc^S) >• jj*J« * |3 _*dj*)J1 IjLA^J-jk^jijAjt" ■•>■ Llj 

f ■'vj ■*j>jll (jaovLi.H J^,!i 4ki) < J)j.u2j Jjp- J p- Jfljl| J jk^J*jJj»i _} i__.**<liJrJ_jkj 

Jfl^4(CjLJll «Aj 4c <vH pLil 'Ijiu lc ULs p- Ji5j*^I» I a ^blkll lfr liJfli* 


— — 


: li OLIj 

p a- ] (jOljll. A; jliC 

( ) f =*- <J" = f ‘-* I 4* jl j' 1, ^ 

( ijl) ) ^ JT -— { V* 

( J* ) £ f U* ^.j' j" = V f ' ^i j'j"j 

jSll ^LjI J* «O I » yj^lill JjUII (_J“ >• ( •—> 1 -- (J* >- . • 

. <U»Lii «_ i «\lall 

M * » 

- m *■ 

: At-j' _ji j^J j^^l AiuJI ^Jc jl*? • A*>lill 4*l*«ll 

L^~Jj Juijl <—ijlUlj jJ— Aiu» ^Jc (jli j*lk ( (_j* JSJj«ll (_5 

<_Jjlletlt AioiJI jljuulj JjUl VJ I *V_^Vl (Jv*J ( ULll AiuJI J^s jL»l^<X«j»Jt 
L-J 1 ^lc ^ ^*j»« AasL-JI ^^-«LJI ^+AyA (J^O qL J[| 1^-3 fcX*^^l 

La.>-Lii 1,^* Js» (j £u«J ■* ( »■ !<* l jifj**ll £**¥• 4 jX-Jj V I J e 'J“ £/* -l^^ll 



( T* ) 

» jj i y>- jll jjfl>-liM l^jj j^U* J** (J^ J-->J > (j* »l»eiVl jlJuul Jc j>-l 

5 jlii*4\ Jp vil)j^ lijAiJii jt' ( vCj>-*^l AiutM ^Je 0*3-_jll I w '- ff Sj*lii'l 'julsi* 




Ou^Jl J» (j* S>LJI J» laJL-i ^ \fi» j^*u J aLjJ >»j j-p* 
u^lLll sj* < (jr j^llill J^JI j* O ^^f , J ( -* *wll o~i? f t5>vi 

I \j>3 tilli *—'VLj • 

f U* * J* i*:Lij {* >• liisll 
j f * <i^iil J» u- f *■ 

U* t/ f J* J A f «i^iil ■ ■ 


Syjidl jJi 

Prumatic Compass 

lĕ- 'j* !*>■ ^/■U J i \L*jJl J*«i—i 

jij • ^L-jll jj* j jii» LLj^ Ijil l^*^-»ljj tiUjJ" - * «JL—C' 1 Jjij ^..jLill 

JS^iolj^-l *jlj^liTj\j ^uULi* {j\Li- {j* »jj-*-^ ^ jl j *j\ -L' <j JmS—> 

L^j, l,r*lj^l cJti <3j*ll tSjLJ o\ V,He. »jj~*^1 5* j'J1 V-— 1 *■ j J 6 - <y 

^ a*»*1«!1 j»1j kS^ J ij' <L»jJl 6' cjy-' 

, ^jl jM o\Vl j! 

»l/»j!«i /Jui u^Ls*" l y \^>'l A*jljl«—1 A*U ^S'\ jlf^l <-***) 

kjX« Llj!—,» jS^tj C**t»tor ju-wLj^ y*L»jljC,lj'* s jSw 

vVlj «IjJUj . J»^ <5j*—<i J. «Ij*. l^b>3 Li^. *j;1 ^ j£-*J 

Jji» J» ^JU u®j*" lj»*j) ■ l^ljjJ Uj jjJj i* j^*jl^l u -4 '^-''l* 1 C^j® ^j-J|Li*ll 
lOWja jJi^,/4 pL." J jSp iij^ *L 1 g\)J*«jLLjjll <_»L'i1j LLjjjJl, 

• »j yW Ji jis^l i_Us" jj» «l^sl 

^»j vj ojxi-« 4jAiia LLl. *Vli1 J*—!» L J*» 4jA«» a*U" j!j£ CjUj 

. jfi\ u*lJ<_ jj"« 11 iojLssil kjlj^l j-^j ,j > ^ijtilL lijl» *L1 

. jyLlJ^s*»! j^p LUl «*-jJ* «i u iH <jLL'l 

J&1 ^jliil a*L" jlj». 3 Li* Ljji^.aJ*» IjL» 4*lijL'l Jjliij 

ji>. j.j.cj-L" £ L«; *l f >- ^JT ^j* LU-« jryjll^ J >^. y***'* ^l**j' 
jj«IJ 1 (jjp J* u - jSll ^-l£ »jj*» l^jji» t)L? <>„a*L 1I jjillljj^j ‘L.J’. 

(Lt 7 - Jl 4i J»-J>J Jtiiilyi»- r-jl»- }U» I_jj" i^Jll A»-j'l tj^PJ2C j. »»ljill Jl* 

i. L • • * ■* L, • 

(^cUiij ^bDL «sW Sj-JJt JjU t- j-i" \i»j * ujaJljS^. LL-1 J* 

. Llil j^l u*L» fe_»jUtll 1»jiti-1 UpjitLs—1 Jp 



L I» .ill iS^» - A 

>*)! >; iili* 


^Ul j>t~* — v 

uli-l Sic\5 -— \ 


iy^dl *UJ1 j t Uj ( 1 V jSi ) ' 
















_jl <li JjLa AscJua l_Sjlaj (j-* J*a*i jlf-“-* ^Ja^Jl C*^ 4*U1 jta> (j-* *^*i J 
jl U& jSll'Sj>- jJlij jW^ l^ **t ?$J 4 (J^l^l <*W1 jl>*-■£ j^^l \f*J* 0*2-*’ L^li 


Je jV'A3e*i*Jl ijjt Jbiiijt bjc Jaiiili tilljj <_>1 j^^l 4*jlj 4 >1 j 5 *^ c 

. ^ * 


j>- <-#J. J C^J 4 " 


. t£jS-L* J jJljdLui: jl <±>yi i£s J-*l> Je <-^0 jl^lJlt"*-*''! Xjl -) 

J&^jl jj LLuu NUt! J-*si ll j* tl>*J»l aj jj-iil! IUj4! ‘j^-^l <3 j 

ljyj> ^jS. 1*7 Jjs- iJiiU UaJ\» J** (_sl Jc «1 jll ol* Jj-ii J A-LJl Jj!» 

^jjlAI l-sl Vt IJU- (3 *^» o^j*!! lUA J - o j j— i Slj j*«1 J1 Ojp J* Ij j*ojil «j^Al 

• >< J»^l u A J* 1 ' 

^il J»»7...jJ ( jjJI J»l<il ijSel» 4>jU uUlt 4S»^-1 .j^Nl lii u-i*** 1 ! uUj5^" 

Ljtf“ 4ljlj (jJ*U 3 j*«Uiil (jl 1*1 U J*ol Jl dJjC jjf (j“*4’H JJ* ** 

• u*j* 


(Jiearing ) : Ulj^Nl 

. ^A»m <j\ j£\j ( ,jlj«>- jl <-*l j£\ : l)!»» 1 olj^^l 

j\ J-ii-l Jlc-ll -UU ^ *V^I t^l 1^.*« «* » (_jll ^ijljll jl*li« j* J;*i-I tjlj^^lj 

• (Jlo-JI i_Ja3llj i**lJl 0& (jjj J*aljll Ja.i-1 * t_jlj“^'l 

( tUll ll JlpilUai- £_» oU-l tSl l^*i*aJ(jjll ^ijljll jljiioj^^JaUliJlj^M U1 

. J|f.tll M lU: »11 v_jaollj *X*ol Jl 0*' 4 (1% J*^ljll Ui-I (jt “jU _J*J 


jljistill 'JU-JI uJooll (jU J*ol jll Ui-l.jAj ( (jljii-l jl JjS^-l Jljjll Ja>-J 
Ul_.'(Jj y» j>l£"(jlSCo J^jj-Llij J^ij JJ*Si ^ lIjIi 4 (jlj*^=ll <J. 3*^11 «-«Uillj 

(jUiHuJaSll j-*J • ^V* «ila . ‘ J> H (jvJaiH -^5 j*-< —»t*i »J1 jIi j*«S (__g— jAai» , l.l Jljjll.Jai- 

. 4mJiJui4 ^Uj 1 . ^»1 j<-iJ V* jA 


—*\?A — 


p 

■*« ur ' Ross l/jj jU' ja uui ii« . ^xT ii ^ jjij 
v3 Boothl a \Jj' J Uljji Vjil» JlJi- \ • •. j^ Jt>JI J^l JLA\ 

. C> Tr J> A^j VU- *V. 0 J* 3 J^| ^l JtiJl 

.j Jj4-lij«s'l Shacklelon ,>|^li ■ '.‘-tC I (jJJj^ 

Vt YO Ja,. Jcjl^il J.jUI «JaSll J^l J| ^ jLP.jj\S»\^ 

. J> JcLj I, ,i>. 

iJoaII aIss; jls J 1,^10 j bl» (>>s)l jr,L* ^ ^^ 

c,;S^ \j\ wUJ| ij VI I jl j^i ( ^j» (ji f j, ^ ^ ^ ,l-: H 

’“*'/II J* f Ijtv Ljosl' LLa. 

Jjsci f‘jfJa" -V 5ftUI4 UL LUILUI ^ L.J»_ V >lU 

-~ e > O' *}" Vj • c uui Jloij .L:>UI LUI j*. (jj^JI y 
■ Vf ■?^■ A 'U,*i|) OjCjij l^L tij>LII j» (j-UI j» jl jjwj< jTL 

Lli \jUI CjIjLsILaAj. >1 Jl j«l6 ( y L? _JaiJ| UaSll 3Lu £ J> jL «ilJjtC 
L ji- Jlj^ Vljs^B jU u&is? ji tX JAaij (jUJI Jj—>■ (>jVI i)jStd 

Vj“" tj-J*— jf^\S <5_-i" *f>- ^iV^' *■*• . ■* jUI /»Lj T Yo jIjlK 

« j'> jU’ 

jlC j tJI>M Lls< jU*Jl ij-4 jS *ijjj tjl jiu sijiS' Jij 

Vj*" u* -^**i -U-% jc*i“' JU" Vj e O^j t£>1 jl.j L» U 

^la« (jl V >l j aLw ^si (j* ijjjll (ij^Uj VJ*" til 3 J*i f <jUI <Jl 

■ Ojj» i5_UI (j 

|«A|J it>- t£*i! (jUtiill I_sl>Mj ^J-li-l <_sll>Vl (Ju ui^L-l — lil — 

(_g- ilai. il O^L-Vl ^.l Ljw L* jAj < ^UaJ«llj (jlj^i-l ii jljll >>. (jUail 
4*iui-l Ulsl> Vl J» (^-jjkwil L5is>Vl vjj 3s j«C j . Magnetic Vari*tiou 

• (j^L I jl . .« W tL Cilil j£ I Jl 


jljU-t wJaill l*j.i uj .jjSL.' ^-Ja^ll 

OKJI <4«.x l l) ^..ilaJLill ^lijllj (Jlpill 

£*\ L.NI J ^-Jalill cj}bi.Vl C*Uj5 i-U UTI j*. JU/kj 

$ l*Vl* lfL •!*>“ J$*” jC (Isopleths) cSjUlll UjL». Ai) jLi . ^j*»jVI 

•i* 1l» j* jl UjJ- o^ls»*Nl U* ^jjj «c—Jaiill yUjUI ij-jj J ijLlll 

(Isogonic maps) Uljil| 

I ^-2ji-l £jt\j£ Nl Jjj^ j (jJalill <j}U-Vl4._p ^ljjeSwl j/k j 

^LI. dUij < Uji> C.lil/1 Jl f UUaiill olil>iVl J*j 5<2 d)I5"j < UJai^. 

»l^*lsJI jj (j-Jaiill cj!)L-Vl U-J5J . Jl_J—>VI lf> jk jl cjVsi.Vl U-J> 

*ui (jojUiill ejly VI jUel liUilj < ;jl>Ij UJ5 jjUSl iUa 

■ jjlo^l Ja)-** lj*lj*?“ lil j£ \ ‘(/^liJl j 
lj*j . \jjilill cLjJl 4awl J. «Ul jl Ja> cSV (j-Jalill eil^Vl ^j-U.j 
^*4^« Ui-I Ijjfcj ^ U ai aH JlplJI Ja> (jj. *jya.M 4) jl jjl (j? jUi_ljjf""j ^Lcjl^Vl 

. UUI cjjlSa .Ul j (jUUl Jlp2.ll L.>- ^jjC Ja ^y, 

s- <IaS 0*1^(j-JaAill Jlpill Jai- J*C c_» 1 Ja_il| jlf"li[ ( *\A ) Jjdjl j* 

^Uu j < \ i • jl^lC ^ AlaSi Jj* cjjSdLi <la3J j < • jlj__SC ^ ^Ulj jjt cj_^el» 

AlaSij < tV♦ jLiC |» aUSj jjt cjjotil 5 4*3! j t °\A» jljiSC ^ 4ui ^y. cjjSaiT cj 

* J' TA* jljiSC p <kii j* J jatM 1 
4aSiJI »1* A) Jj^ill aL»jJI Ci )j ^ 4*2) ,3 JU*flJl cjij lil Ail IJub ^«^j 

<i|i>4aSi j^ l^j li[j < \' <UjJ| J lyjwM. <}li > 4aSi j^I^jj 

. I^Aj \ t * <U>jJI |tjWU>IS) (j ljS*« 

U**.J* . j^Cc J * ijj^ill 4—jJI 4awlj; UjJalt J JLm»j CjUI j^‘V| *jyi 

. 4**jJI C*UIji *ji» ^Ja 4Siil 4awljj jjjll 

•j^l^l^l^l cjl >VI 
<-V'Vl j*^t.VI vjl>VU .ULVI C.UIy:'Vl. Sj/lll c.UI>Vl ^ 

( ““ i V f ) 



]■». jA f AlaiJ ^LVl t_ilj^Vl Oj!&* 4 **\^\ 

. \ • !]lLl »jj> j ^j <_i f j^ljJl Jai-i <Jl *LUi *U 1 j 

tjl jAS\ lj* 1A ^L^I «_>lj^ Vl ^ (j\ li*Aj V til U*2il Ijli 
Jlptll lt>- ^j-U1» £)L JJLu» >■ <_< JaA>lj JlkiJI J*>- !j_yi*^l 5*ljjll jljJu jA 

O • •* 

\f* cjlj^Vl IjjkjljJu jX-J J .AeUI *Ul (JtJluJI (JljlujJI 

ij j*Ul A* jl jll !jU j^i <—> <laill ^ylUM <_il j£ VI Jlh »j ijl loji lil Ll • 

4c*UI <_ijlic (jyseltj Jlpill ]a> ^y» ^j^UJl» ^jliJtS *a i_i 1 Jai»lj JUlJI jjLj 

. 'rv ^JU-I .1* j Ul_/VI OjC-j 

(f)Ll JsmJI jl AlaSJiU jliM I_ilj^Nlj j«L»VI I_ilj»Nl (jVj jjjill jl Ji>5ljj 

uil>iVl OyC\jl JU Vi °\r* V ^ l*^' »-»'J^' U^lil» «JUi • *\A. 

ri * ji >• aLu«i jixJi 

jvilC-« (ju *_ilj^VI (jrLi vj Ji«*_^l ^y* ^jiadl j Ai-ii-l 

d< V*\ • »JL>-j# I_ilys«iVl 0*li_J > *ia3i <^l jUjll jl* * AiUaJl jt 

• I<J j' c^laiiil (jj»| j Jlu jll J iLo dlb |jc L»j ' Lu^ Ai*lj 

! j» L jl«!tVl j £**ji l)I 4ji jj^iail (LjJI ^Ij*i»I jj 

oV I jl ol«Vs (j» 0 jCj Vli jUjJI ^IjJesU jLls^ — Vjl 

UjLsill !jrVI »UI j a»ai-l j ji V jUl ij-l» Jii; 

jU\ u^jSJI V jil £uj j aL»jJI l>jCi ul — Ulf 

.^ijU 

j* OV«i» i» 4»L»^ ji aLjA-I j» Jo»lJl u!sC_« j^Lj*» j jJl ^ljuesJ 

! o y?j* i**r—.1 

• Lft**i_A*i ‘UU' *j^ |f* ul jjdc 

( lntersection ) : ^LUl 4 « jt -- Vji 

1 'fU\ u" ^L* ji-' j* *j&ja i$M o\ J* j j L« d)KU J[ Lhmm (jl ^yiJ 

( »AJ j ^jJl aL jLl j» (jCtaij^J < Vij» 0&ii j* ^UaJI l3 l 5*jLo«gi 



•j*Ua!l .Uc J*uljl ijjj» ( V« ) pij jCui <j jJU.|Tv * t o\*y*UaH J - 

(Jl t .U-IJl Jssu ^ (*■ ) jCjj AiuJ ujJIoII OKlil uil j£\ JUajrj ( f ) J=jVl 
<j \i*lji cJj^Ul <#*lji'l • *■ UaiiH lJ\j^ 1 lfl. .Uajrj^ui) Ajlj'1 Syltll 

■V j* !k ^ I <>• »• uil>1 c l*j aL.jJI 

i^\ 


N 

«• \ 
_ui 



(V. jCa) 


/ Jljl^ ji-lj 1 aUaJL jC ^j-JaiUI JtillJSC ILa-yaiji:! J » £ 

<^jL»> ^jrj v*JJI Jt l^i*»j ^Ul <)ulj^VI £jui ^LlII 4i**Ij|j » iwi aLa!]I> 

* IaJljJlScj «.JjUall »• ^Jk UaS! <j t)LWl2A 
■ AJj* d*»»ll Ja»ji-l Jt U^Laii ^li*l lfllj iiijUliJ 

( Resection ) ^J»lisll ASi jl» — Uli 

<J^ jSSii V JU<*I Jl <|)l> ^Llssll iu j> JjB j-*s» ^ « ^ « 1 1 ^Llssll i**'}* 1*1 

<i \S-1~» £yt Ju»Jl CiIjJLwm ^jSj J ‘ UaijiJ jft AJ_jll iSiWI ulyllall O^w* 

. aLi jA-I IaJli JLsei Ju jr ^jjJI ALaill jl 

I aLsJ y» aLi ji-l sjlijl» uijlLll jO «o*( VI ) j*»j jCill ^j» 
^ylL JA jS^\ j ~ »>A*! <jl' J* *"*jN ^lill ujIj»ILII <j\j 

, i l»(u l / — AiJ jf\ j-llo/ll 

. il s» t VJ JaSiJl Olil j5c*i lfL* 3 I UmJI j AiJj^lll aUjJI -i-»IJI £j~* 

o'/. -J OHjl>. or>Tj ‘ v j c . Jl ^ 1 J». ^ «W / 1 > r< f 

y.^lO}lill Liill ^y* | aLaaI A-iilill Olsl> VI <^Ui*|2ill aLwI^j i ‘ ?“ 


—. >nr. - 



U 


( V\ jSS ) 





\ -tLui Jl, Lj-.j jdl L.U^Il Olsly£j|l jljii- L^iliM Cilil>:Ml .jjkj 
b[ \A» l*L Ujjk. jt < °\A* Jil OJ^' \>\ ‘ \A• LfL JS^ <J\ ULu* 

' \A* 


LL.SJ j LiU:l olslyi'j/1 jic jjl W kjUl JjL Uj^ Jl liU 

vJUll !j*llill jl < aUj^I Je. i_ijlkll OKlil L$\ ‘ l (/ ;ja-lj 

. '<L>I Jl 


• -£—* U*Lll J Ajj j .» " t l l aL jJI ^ljuwjJ 

► , 

* JU u*j* <j*L — Nji 

|j—i ..to-lj J£ OLL (jl J*. jk iSj^ fL)l (_J*L Oj_>I Ij\ 

» Vw>l J J* iUill Aija.ll Jb Astjalj i>j^lb jii-l* < i £jil 

V 1 * fi L?'l ^ill J* OjSku JJL». f ■ | iLuUjl ( VX ) ^j jdll J l ijAlUII *A4 
. oL« j5ol OjUII JU JI ijjLj (jl J& ». < »_j jjl* _^l 

u«s jC .>. t iku • il j^lj < «_j | aUs! 1 »1 j£ 1 itjjjijil iLjJL juajl f 

< k* q r* , H J jti-l^ y*ltU u*LH Oljjl t5J_3-l» IjJ^L LL ». < L-J jJlJ A>U11 

- 



— >r t — 



\ 


r 

( w JSG,) 

< ^J A»uJall J» t/*Ull S». i_» 1*JU Jjjll ^y» As-jl Jft jO-jt f 
&d* 1 «Jlj^l iliiUj ^jl f < *■ < v li^ o 4 J*Jlcdl a»jj 
1lLu>1 f ♦»■ y | li/lsll i£ j£—• I t/ AluC (3 tjlil>Ml uljLi» JlL» (>< u jdiSi^y 
* (^JI c3 (£"" J f l«J*i j»» »■ u* J* 1 aLjj jy-» \»jf 

jjll ( ^JMmII Jl (J^lju I_/| U I > - A»« tl al l (Jp j]jl* U-> i n^ lj J I Jj«ll JjL yjj 

. aIoLJI *jj» JLi* jUI (SyAl ^UjI JSC JjU 

: l*f-!l Jj«*j)l j>> (jj»j*U* <!ft ***JI 0*1^ l> 

AiiJI J.U.JI ^ jl J« J& J* Cft -^JI O 1 ^ H 

: aJUI (uljlJil ^jli J >Al 

ii^ii > >i». (yr) ^j jCji j v ‘ ^ #>^1 u «jl <>>J 
%W> jJl *u*jt »■ *y*S» if 3 * 0 < p- JS4 tg»>1 (jdaSJ U.JI l(~» fi >1 C$J*-MI 



l — ijl &*0j\ i j* j . l f {^T ykUall jj J ijjjLiil 

OIja! l 5A>-[ ^lja&wl» I^-51*4 L»Li 11 >• [)<i A 5 lw.ll (j (j-51 c illl £jjiykUall 

* ■L.r^l crLill 




( vv jO ) 

< <_j**»li.« ^J (J^LiC <o**LII ,Jb (J*L1I > 9~ Jalll ^jijl jjjll Ljl J*j 

^j* >*Vs«* <_jlJ»ty Vl ^Lw »Udls ( J ( 9 - jj* | t_iljs*j| £yia aJlIiII Akwlj )j 
£*J* ■ 5 '^ n: i <-*lj»*^l ^Lw *Lsllj . J ( > jjLi» j* <—J i_jlj3til J<.P |ir ( | aL«i 

vliwj lili . <_j ( I t£»yklLII J^J^* 0^*>l JL5 ijj ^—j <il|jL) j ■ <_j ALli 

jj-lwl ^Jlc- i_*j*UI Jt L *^j . Aslwll Je J_j*aLl As-jUI Jt L^b LiLll 

• i3j_*'I •> *■ -1*^1 (_) AS*Jl«:SwI jJI Jl (^lji* 



: ( open lraverse ) \j" ^il j ^ij j 4*jyLiil aL»jJI ^JjkaeiJ 

(Jjtj (ji s * j ( •>- t i_> ( f JksJli •JLiJLAsi U^-*- lii ^ 9 V->" j)t 

,> ijJSeJlj Jls&JIIJ JJl |ji>l VJ^ vll*lj»\lill 

• «_jii-l ^Je. ^jlLuJlj ( JijUU rfj\ 

( 1^4 u (loji i « 1 jsĕl 4i jj-iiil (LjJlj JLj^jIj 1 I (lui j* VJl ulJ/ tjLil 

dillasl sliit (j jj_4j i_» AkaJI <jl # Jisil |S* * I ^i*" ^y* JdWjlj*»l *iilJ5^ x *jtj 
aWaiII (j[ j-uii LjlIcj - JfeJjl jli* (j 'Afc Ja&uij Ijh“La Uj* V 4 t cft JL»JI ifJ| 



( V t ) 


j\ - jll - ^tlisll ii.> ^ V- J 2 " W 


— \rv — 


> ilaSi Jl*j! Iskil ^ytji “ ^ Jl Ale ilaj^ill jlll tj|£L^ ^J^ei 

*>U^jl J ( ^UIl ^j\C ^c* o^A\Ii5 ,,H "^ jLga.mil Jl^il A»la O*jHij Ju«jl_f 

»ll?1 j_J »- aW)u Jl JS^iI ( (ji^lall jl —j ibj>^< • jaI! .': oljOeil 

1 — 'liljScuI A?}ll Jurfjl <Ia2> j*5 • Ij'**!* 4 L»\J p- ( •—* £jb Ju<jl jjJ lfJ[ »illls*i\ 
l<Jl f tiilUsl fU*l J ^jJj 5 (Jl jSil j 4 ” * -5 ^Usi I_ilJ»lj ^S.lUij >(*ar .1.11 i_il jSciI 
># < i £>J» J.«JI ^jj f • j*seJI » _iljaeilj & i_jl joa 1 JU« jl J AlaSi > 3 •>■ (])b JjiJI 

li\Jjj J . J ( * d)b A«JI ^rj <US> i_jljSwlj IjiasJI ujljoeil Ju»jl /* 4laSJ ^j 

. AaUail jA 1^‘ijjj' s-Jjlki! tliliLJI jCjjU oJuaj». ji (jj^-J 


^rjij ^Li» Ujoelu.4 (3jjll (j 4 4*»j) CdiUI aJA £_jj> (Jl tiljj JUi jsssl 

Olj#>llill Ltt ( ^Jall ^IU _ocl (Jjll Ja.SJI (|)b kjkLl J| jUN 4 _a MI JIi i_h»Il» 

•_lUijs^a^Ji ^ij aIslIi aU»»i (jjjii (jL i^jydii^uijijyi (jiU jjc •ij>jii 

. •j/klli JS” £ j» Jj Jls>c> (il^_£ ^Ulijll 4S) jla*j ( 4>Ua)l(j l^TjUaj ^jJI 4jM»JaX*ll 


:• juO Aikil a>-Lm 4 J/ jjLkll aUjJI ^Ijl^sU 
: ojsii jU t_ji»jNl AnU» ^jj j a> j^LiIIaUjJI ^ljksiwl ^Cc 

: (J^USijLII 

jl »( i ( >. 4 t_>< I JoSill) Ujj>iota 1^»»J WJjllall (J*jNI Ua* U^ (_K*jSll 

aJL*jJI ^IjlobX»» 1< ( closed traverse J.SS* (j' J »lj' ) J^-UI l*U* ^Uiji- jl» 
U-J l ^LuJI JjU (jJ . «_» 4*35 t_Jl jSeil »U»jlj I a1o3> £yt jUI l>i{l AijjU.1 

Js^l j>f < Au j^ill jl jr jilf" u*LsJI oljal v5«i>-l aUwIj 1 . Ij^U U>Lj a>U*II 

i*U\j 9~ <_J UaJI iji jswl jL I jl . > iUSi (_J1 Jpeil lfU »i»-jlj V t jl # 

. ^jUtUl Ju*ll 1«%I 

iUiil ^LMI i_»lj^ Vl ju»j Ua-r 'S' Isl u1 lil^lc «_j AUsi ^jA dUlssil JJj 
^L^II i_jl j^ Nl (^> (3jSll jjdi l)\ 4 LA ^yli-l Ulj^NI j *mj o\ v 

• *\A* -• lijf*i i_Jlj^N|j 

^j ASiUl OljUiil ^*>l > Us‘» jjj > i_ ^Lull JjU jA f 


uJ f uu oi>i 4»jt J susjj J^- 

‘ J*J1 


«Kr- ti-H»’ «iUi; j . I j J^j, 




• JJoJi £>U jc ^ 


(V.jG) 

^ ^JL/U. » Jjjll Jc Jidll ^tj 

• ^ i& v^Ui oiii j^mi ui 


! J ) VVI ^UM ^j! ‘U-Olilj^^j .a^j J( ouvi ^\j Jiriiji 
jGlljii. ,1 liljJ^ jt . | iu ii. ^ JJ ^ , u j U( ,,' IU| 

ttl u» r lliji lili jail ■ u Oj»U 3U.I .J.J ', |jj:| 


— \fN - 


U*i- J O'» * LU<uJ“\ ^^Usll U*i-\ ££ jjS» 

Jiill Uas- J yO t5jL-J \a y • jri-Ml t Aloil JJt ^SjjtA*J-\ ^OL*NI JIjLI^j^ Jjc 
1 a&J\ ^y» Sji/1 . jj^ll t JaSiJli Jj*>J\ \jL_* (_y\j J*aJ j \ \ l»l-\ t$j\\ 

o 1 >■ i »-» l»ss)t (j laJM \jLf- SJl/MI • j* jd» \ \ Jai-\ Jej 

-• *■ 

• Jt > 


^jm*JL l ^ ss... U J*j < \ I ^LJl t5j\ji \lai- tLsi J^"ji* j^J 

Jjl* > aLs! jj> ^ S Su.U j®j * y •—» ij**!l Jjl» ^Jj» <J <!•* 

, j(mj t\flSi jjs-tij>_jll i{j>jl i_>\mSm*1I a**jJ\> 1^.1 jtJ**Jt^Sj •>>^A*flJt 

✓ ^ ^ A 

JUi Jialt u*^l_£l\ J* J*»»» J»tdt>.tVjJ<l JaSill (jv> J**o f 

. Jssjt Uai-M*M 


rUdl&JJJ 

(_>ij lil f 1>• Aidc Aijjlt C*>^\i| ^.jLaelui Nj < ^LlisH tSi>» 

4ldc (_J (j lJSj \i\j t t5>Nt ^jNI JflSill iSj (jt *l£ssa& }\i* t tlaSi (j Autjl 

. iS J»*M1 gjill J«S*Jtt $J ijt 

11*J tJ\sl( y»SiJIj ASjUI aJaSjJI 0 JU«i y<sS Ot jQ Jj^ll iSjjlaU J U 

• t>jN\ aJ«s U-j j j»L j>-j 14 £>11». ,jd 



/ u n 


— u* - 


CiUuJ *JLeli Ja»- *££■ Ij <wJ I ^Clj -W*VI iX>-l JWI.I Ai jt jj 

v t* 0t 

^3 c5»ill JU^^ll JagJI y& 4» V * ll*S3 l^«lx4 L«Li J±aJI IjLA 

i bSA J^CAjthl 

jl [*as\ «s-J 4aSi C ^ olj»l iLu»^JL Juj» jl I <laSi 

• • jill uli^lll Js*2ill Oliljotsi l 

li* V ^ •■ Ac l s " la>- ^-jl Jjjll £■« ^jl J»j 

>. i_j| jauI j^U-i j}bif # < j t > Jaiill«—*lil jsbiI J»-ic ^*il ^liilli ^tn jl JoaJI 
iJLow <-_J ( l ^y* * «JljSei 1 ^yiU-i j}l?J ( >• JaS» £» y» VJ * l JilttSi 

• * Alttii 

jdn jo 1|->AJ il.L> J Uli ( ^J-l Jaii.ll ^y* jjjll J c 'iU 3-JLs*i lilJjj J 

. A*i j iwi^Uall ^lJ-l 




( Plane Tabllng ) 

i 4«>-UJll J,jlall 4»-jfil ) aU.JU !>LUi a>UJ[( j«i 

JjOil J^jl l^. jli ii jjjJI ^L^jJli A>U*JI_j jr_J.lA.li A>L»ll^j* J v ** 1 

Jl tS^ji yNI < J*JI J ja*«i y«w 4**- w Jl UilH J^j 1 fjr* 

• aJ^I oI_jj*)II (Jl f aU~iOUL a>LAI j aJ**!! »l^ol a joec AsuJI a* 

: aLjJ ^UI k-ji -"Jjl 

(Jp i>^lll *Jk4> jdi jfj ■ jSdll jO _)l a)- Ui» i « «_»lUl <ilU j<oJ 

k-jJ oj* o*s»j . \j\i <j*I '^j^. J-*lA-l i3j» is»-jDI (k*^ - 

. X j\UU 5k jkl ^u,j lfij» ,3 jjJ| A>jl *ak a U «.Aj !)LII 



Jali-I _ .T ^s-^l - > 

oUl (jljM - t . A^J^I - t 


. — 6 \ 

(w jCj.) 

( Slghting rule ): jsll Ijk»* jl *iU*«Jl—UilT 

(j-ijU ,j ijT 'ja CyJ ji-| a»« 4S . « 4 uaJI jl i^-loJI Cj* «jkuw ^yc. *jLo 





Ul j^.j. .>i i,U_, J Ua 0 luu u-i. I/; 

• U JJ^. j« j «Ull Ji li j-^-ii j Sj »ti| ^ ^ijii 



suLaJi 

(V* j£-) 


; ( Alidade &!? 

«J vC* £* 0- u* *->U «UJI Mj. 0^1 J«S-i3 

S>JUU. ji j jUkill jjJjj . o-ull j*^ ^Cs^S 

• *jk-JI A>u J «jlai Jai- Uj^T 



J/JJI AJJVI 
( YAjO ) 


:*UI oljw —U»lj 

'^ij** 1 * 4 4 j»»«Xm J» 4<fjs j,\ .'Jl ^|gla*M.a uli 4»j<il £jA «_jS*"jfu 
^k»~* ^UI A»-jJ 4j!»l -k*0.i dlolj ( 4»Jkcli i£jljmA *jy£- (jl*UI (jl (_j JajJ. 

• •U 1 ! l$l L? ^-^1)1 4**»J *UI ulj«* <#liill L — j"T 





aT^IS Je oi* u-*!*^* y Ja j&J ***&&» »j\ y *Sj* 'jf? t/ 

jj* A*LJ1 iJifrhi ■ ** j- *j y» »Um !Uim ( ^ r jj ^j»\&cjS\y* 4 Ll»* « - « 

■L^llj . A« m L^ < J^* ^jJj jM ^ii i_)1«mL* ijl»y •jr^ll jj cjM 

• AjDI jloa. *jrNI jljja >jC jC £_J.dl i^jim cft J**^ 

* AjijJjmJ! AlmjJL ij j«*J Alaji) jUl ( J*»",.i.t <L*ja!| js»-I gj .1».J!_J 
Oju*j < a>-_p T“\ • J| V*-JL. «jittls Jtt jil i£ jZ»*J jttttSi AamjDlI* • j*\ y SjLe 
KJ^j * iy- *jl* c AaLJJ JkA*Jl «AcUlj . A*ttjillj aAw»*^! Ol^sd) Au*ll -U jlapJI lf~L 

• aUi jttJt Jtt t < u| jL «Lw 1 1 I ia> ^Linsl aLahJ !)UI aL^jaII J aww Lj jna*.* » * 

* AUm. 1 ^Ul A>-LII J l^.lttl(^* Juii» i_iUa>-jL Ijttt illiAj 

aUmJ^UI A*-j) Jf A«mjj ttUI L)lj*« ^ljLtttti*»li tiUij ( A>-jUI Aa*»I — 

• AaUlsi* dtlttU I Sjttt J ( Aji AttUill )»m>j} y & Vsll j 
■ LJJl Jl^^jAtt.jUl JL^I AUttJI<uLm-UL* 
j* UjUttJI JuUilj * LJbll J • 1 jJai Jktt Ap- jUI J |^<AI Uttttll jUUil — Ult 

' AhaaUII J l^IjAai) A>-j||I Jtt AUa S ASttLm ^jltt 

• JljUMl ^L» J ajjII slttl ja _ Llj 
. AUijttJl Je jUJII jl ^wjl J Aijll ttlttlj* _ LtU 

ui a^ui j > 

: ( RadUtlon )C>UH ^Li.)/I <b > Njt 

A ( J * > Li 4 I Uillli IttJj JLasi i^dil y «)j UjlUll j^l AitUS J)t j« jil) 
j£ 3 » J l?"”)^ u* jVI aJoI JaUsi jiirt aSj jUJI «Jktt ^lj£>t&*«l Co jt lili 

•Sttj J^iJIJ tjujiiJI (^•♦A-lJttlill ^ A» jj (A f |(ij 

• jTltt (jt A>jL*-« (j_jJg J^ 

L_jUl Jltt ^jlj *U1 jjlj*C l^Ltit JttAmlj 4 AamUII J^ aU«! Jji aUjm) jUI tlai 

. aL>_jJL (_g •tUiill JLjJI Ja>* 


m - 


s 



jJlpcT ^jll Jl JaijJI 4**>t A>-_jJll jt J»JbjVl jtolwuJI ^ljL=eXi.l» j 
<kjk*yi a ^ o^< »• ^ * «~j ^ 11 ^ £}L»VI |*" * (f) “kjOJ' J^JI 

a -Lic U>I JlcU:>UI <*A\ J* Ul>t £ J3 iU>U jb.jtaJI, I>L. UU 
JsuUll *JL/k J*u»jSiJ. U>1 JL U-jTjJI JaiiU ( i_,u.U| jt *_jjUall r J' 
AejUt >c 0 ^ <^11 * 5 ?■ ‘r*' J^J' J^* J* - ^ Jtjsll >> 

. i>Lll j UL»> jjJI i3jJ*JI» J^Udlj jjjJ-I 

»i_> jt *_i I Jl» jCiJI £>Ut (jUo u*L" J*«JJ ^ jj* JJsbS J*t j 

. J\ (J*Li« i_>-“-=>- A>- >1 L/Uiii AiteJall Jft Utjlsl i jL*J ( 3 >■ jt 

; Traverse ((jljj-Jlj *_illl} u* j*l>1 L»> ; Lil* 

J\ laSill aLs; y ot lf«»J *\ jll i 2 Lill J J s*a\ »li.*t J cJ*>- V lil t 
(_st t ji L. U (ju jjLwll (joktSill ^jA 1>jj J^—-Jl J^-s* (jJJ 

Ait jt> ^L.,_asiJ ^lU-l *jj* j iiLU < u LJldlj U alLJI AloiiJI 

• jljjJlj*JJlt 

jlj>*lii><U< l Jaiill» tilaill j^jt dlidtt A»t U»j* lil J 

; JWI jSBlll jJP J*»U J*ii jt ( A\ ) j»»J J^-iJI 




A>*^ljl I aUSi j * && Js%A4^1 j | ^WaI (3^* Oji 

jl o\-uaJl « a>^J l ^3 Ia*wIs.^* a>-Ij 

gr 30 m 

^Js. 4 jU £»J J ' I_r*L* L-U 4 >«Ja)| J& v_j 1 J^U ^,-j v_J JJaii *U lcLl ^%*jl 
. 4p-jUl ^Js- v_J « Jaai ty£» jLi^l jl «_JjUall J1 (j*LSC Ap-jlJl J *-J I ^LiJl 

s 



A>- jJUI !_j AJjwJll <-J ^UsJI (jj^—' vi»^ lfij* V* til iUJiJjUI Jlil 
Jkaj J * JjjjNl jt oLia.*U aU^Ij^ illJS ^jSsbTj 4»*J*U ij V AUlilJ UU" 4X«Uwa Jj 
^v»jl aLJil jljv« ^ljLasSiu'1» 4>jUI 4*Sil alel(/‘* t_«*U- (Jl f (jjUj.tU (j_A* j*lj* (j* <&“ l«JI 

JjW £-S j2i As-jUI (J s- £*»j-« (j^* * AajJall j ^U >: (Jl v_J ^y* Wl«_l <U-jUI 

• ^Lsj i,, « Vi —~ > LJ ^L iaJl Jci^a-JsII J Ji«( >. I—l 

4>lfJI ,j J*cj t5jp-1 (Jl aUsJ jlSSSa l|Ili 4SijU)L J**JI aljp-l ij j-»Xa»lj 
JaJI CK , '*1*»U Jjl (j ■*>-jUl>jc Alaali I ^Usi f j ^LiJI ^Ui lil» J 1 4jljJI 4 laSi (Jl 
Jai-I (_5 jLwJ 4TJt>-j ISU AaaJall je f j ^Liali (_j*Us> Lajl (jl dlidc j • LJLur 

• LL» J>**U 0^ Jl (j*!*** v—**aS- 4»-jlU (j I J 


: (Intersection ) ^tattsll 4H» J» _ IsU* 


j^-JI jJI JaSjl (jU*» >Uai> IgMj jl jll A2k:ll j JjseSll .U»1 lj| 

^IU-I .i* J dLO<.ksi (itdas: U-sr ^SCc ksJl .i« jl jsCljl 

. Ia JlC ^.i ^Pyjl lf-V Aiu^l* ^ltjjclul 

UJt | -kiill 0'ilsj ij>ji lili* .JlcIiII ]ajA ,ylaSjJI ^juU J-il^l Jaill lJj« j 

vj < | (jdaSlll 1^1 jj JaSjJl »!# o\ idll 0 **j A--V J 1 JaAi)! ^ jt* ( Jti 
• ijVK^ J-mJI J^lj oJtoli Jai- v_J f Jatl aA\ aSJ-I .JlA ^ji 





Jt | aLaJI j. j ( l^—.utsl Joa«o1j A »<*lal l J | 4 U (jji aI». i *I ^UI 

. i^j L-l. u. j £U)i jsCIii iii ^ ujiii 

l5^t l$ ji-Ml UaTjll JaiJI Jl f Aivit A»-jl)l ,jll | AlaS? <yt jl ^ 

• aJLJI Jl jk A/kUl (Jp Ji»U (jl v-<5*111 ^-Jaull JLdJI U- (jl 

Aiall ji (jl (JL Jaj jdJI jl jrJiU I^L* ULl UJ f •Jtslill -L>- Jjt (jJ 
llai- A*U i u juj» ^cl.J.II IJlA J jt (,*lj ^3 l^g * * *) lL> l 5 ^ jN (J*ljll tjl/ 11 Aal*U 
(J^lSjji» l 5 *'vI jll ^UJI j* <—» f (j 1 J *-1 j* (jli (3 ^_)-dl» cJtaltkSt 

■ ^Ulsslt AS> jl» vJ aI jl* 



tg-Si» jl «_JjlU11 Jl (J*LiC 3 V_J f ^Lill f J Jo £)_) 

* 4>-jUl ^Jc i_j aIeujJI ji 

Jx« jJI «J <JaSj| 0 j£-Z Ij«^ t l^i_jj lf*bj i_J Aksi (J1 *1». 

AaaaDI ^ 1 aLajJI u\> » Aiuikll j i^>jJsjJ Llc ^uL-i a>^||| Iajjj^ 

. A>-j1H ^J**<jll f «—» JzAM dljLS-al ^Jc 

^Lil lfJ^ Aw-M**^fl ^*llJ iJMK ^yll <WllfJ| JoSlll ^S^T - Jl «—* ^v»jl jT 

ajjb ^JalSi Ui! i£«S) ( JoJul^l _)1 oltkJI ^lji^eSullil) jj ( 1 
(j*a**> Js««jS»J • Ljlll J# J 1 » O t >■ k.jl ^lja tjjloi £A 

l£ ji-Ml WU1 ^l**J ijji-l ^ise» ^U^Cj . «_»ijUall JSLiJI $L* Jt 
• j jiA-i; A»-iuii 3 jjJi ijjLiij js^r.uH Ijla 

(Reaection) : ^JuJI^Llisll Ai J=> — lulj 


~~ jt>(ui 


I JaSill UjJL^ ^jJlj •— I^aIj «_»ijUall j*il1 AiJaS J)1 Uf° j* 

Jj>jl ^ISsll (s)^ls |i|jLs«Xul jJmj ( *_i I j» |j>- 1 _) kL Vl l^S^Ll C^" J^**l 

«]li-l *Jk4> J « l_J f «JlcLU Ja>- (JjL Jj.* Jailll (_jil«j 4 j JJ OjA Jj^ (jllj® 

• ^JCJI ^JalsJI A2i J» ^1jj*uLwl 


^Lc 'U> ASalwA UaSi J A»uJa)l f «UaSJ (jj) aLauI^U! £*«■' (jk ti|)j J 

HjAp j^kj 4 u-i aUa> ^£»31 ^jap^LsJI » 1 ^ \c\mm* ju ju)Nl aW**Ijj ^ t ^>"^1)1 

* 

aWaJI £y* - ^ujl <j*Lil« A*jula]l Jc *JUj c5jL«i _)Ul J*- lj.«; 

elcl ja i aWaJI (3_)* l^~(Si J AWiOUl jSii^r . i <dzSi 3JL^_ c^jll jja>-\«iil al^ lcL-i 
<_***>- <wJa)l «JjU 0K$l jJLa* IijLum» A>jfll d Jj® 1 UaSill Jj«j l)j^—j (J^ 

• jJai 1 i Jajj lS<)aJLa 4>-_)1|l j f 3 ^L^JI 0_)jClj £*^ w ) £ ^JLasS—il j»-“JI (_)'1*2 a 
^R-tuaJ_) 4>-)UI Ja; J 4>_)Ul A-jS)l olcl jA <_jL>- Ollaj-ill Olj* j*lj* lij* • ^"gjUl (j 

Ji*»jf J£>- &'j£- J ( 4>jl)l ij «-J <*laJisJI Jl* AaJaia Joma <4*1>- 0jdT «i**^- J*xjSll 

^Jaiu jjt»- •■Ijjll ti[ 4SalEt*»l eJC j • jlawJI A)l> Je Ua>- ^ujU AajJall (3 ‘■ 7 -’ ^laSJI 
lclicui ^llSJI »JL* (j“*J • ^>-jlll 3 J ^laaJJ ^JjjSi-l ^ttiajil (_^ JaS» 3^1 ^1**J1 





Ur J&) 


jilyS ki—Sei IjJp-mjJjp- 4L4.1II i 3_y* aUjJj^UI JikJ |C * AajJall J p. 'AlaSiH J| 

£*•» |C < a aIoJuII (3_jJ A*- _jfll tSjuU i J*** J_yll A»}UI Jp_jjJlll l^j 

JLwj- *A*yil J i—i AlaSill ^le AiJaia Aj’ Ja.—• 5»U. j• v^*-se» JujJ'i/1 


^y* »ljj)l Jl^ Ai.lsS-»l »JvC_J S ljU-.il ‘AiU Uai- AuUll i —j AUaill 

• A»-jlJI J P- aLsJI JjSl-l M»jll ^ aUSi jJ p- i ^UaJlaltii 


J jjJl | £j* A>mUI jjill ( AUaill J *»ji AM«bll A Asc** t jSse3)i C 3 

*■ aUsJIi (| ^UmII IjiA ^IjuU j» UU ' >■ j3_j* I^aupj j aUaJj^UI» j a*jUI 
aUji J*J\ Jf}Lta I3 a — IjJuiSh a> 5JI jjCj |i li 1 . d\)3j —ls»U* auJI 

. Adj ^yp- <J il ^jSsw J 



I obkll VUt 

•* * • 

Trianguiation 


, A>L.ll Amm LiJI (jloUll jl jUaiMl £>J ,J LCLU olibll J .-?■■■< 

4 «, bsll Wsll y* j.Aio wjjlkll «ulajil jl jUsll -t—;W« l^-Ll 4 JLill Glilill 

• j» (k* j J>~\ £* ^ll 

' ^Iase^iaA» jl «Uaj^J^UI ^lai3U.l 1*1 4«CLj| vl>Ltlillj As-Lull 

: 4jjCli.ll Cibhll, 4>UI (j Akjii^Ul ^Ij^^I 

Ija J* ^.Urj . Sj*l51-i- *jUclj ^jji Lui ^a»!»* ,jdas; ^ jlJI jia 

i/ -^' C?s«» l 3 l^l-to=:-l jj| Jj." J^ij . SjLU OliJll* !jl<s kLl 

: 4»M* jljjl ^ijl 4*U jC j . ^klSill 4S»jl 
“&+*• j_j ^LMl jjlcLJI k»- jlS'* ll r SjkJsJI Ja> ^j-L»j — ^jl 

t£*l" ut^ill £}UJ jC ,y UjST Of*-jJl *4» T ICj t *4SU11^. Jai» jdl olilill 

\j a=—^ jjslUI Jro {*kJI Uj^T <j' ‘ r -=eJ 4, -iil 4-U ^yj» fjlL. LLi 

Oj^J (jll *jjl^l ksill 4ljf*-} 4s»l^,* "Ljj *Ll ja ^jlr IC" , j)L.«Vl jjiS» Lss. «j 

• -l“i^*ll J jJ-l» J*i-I IJ* u*ls »j . Olilill ^/j»j 

V» Jaks 1 ol J®.4s-jJJl J* 4c “j d|Ji Jjo Jjuslsll ki- ^jj- : Cililill J/ — ljilf 
Lj*j jjCL jN jbLj jJI SjjL^I HjAlkJI < L.L U»j 

J l^j^ j*-** ^Lball 4S» jL»j • Soclall ki JjL l^jj ^Cc jJIj Olilil 

»-U Jl «iUi '* M . As-^l» Jssi; jC * 4*-jUl Jp UsJI »1* ^jI^U ii^LII» L-Lll 
jCLl l^***■*?* U- V~* j^ A ' j-* L>.^a** lS^ p-NI jlr ;js-lj}| SjujJ-l ksJl 
U Jjl" j- j«iUl jlT So»a>- tS jll ks» J[ Li-1 ^ t dlji 

. JjNl «Jclsll 

jC«r «UJ^Olili. ju«d l5j1' Jl 4 Ls» ^y, jjlss^. J*JI ,j j^U.l-iCjbj 

(j ^ljj • L»lilill , 4«.lj[ -SLuj 43jaill jJ*i» J-3- JjJls- *JlcU jjl lijk JUj .L» 


Jj jr jl V* Jjj !^OL»1j 3 !a!*m Oj^— 1 J Old*ll »d* liljj 

• 4«fej JwJI 5 Jj^« Jo IJjt J»Lu> 4>jul* ^UNl Jljl^l l^J ■ \^* 

CjI ytUall. ^Aj l^. ASlalll 4 jtUa>J CiliUll U*J»’j c)J*«j •!» • OUllll ji»- — l*l\» 
ASjUI aUIL l^*ilj^ <jt*"j • Uliljll *.!• Ji-U ^Uall i3 *^j>\> 'L»lj < ij>ll 
C*lJ*llall £»j!» < ^LU! jl ^Ujttll A« jla; J • AUi>) jUI iUwljJ d|)jj 

*!_# j£L* aj^. «ittjjj • *ill* J; L*j iSj l*Cjl ^l j»j jl^Nl jl JjUl CAteK' 

UUti) Lij CjlybUal! »Jl»> j> tiUi JU» J . 4a)a*i) ^almNI A*Ul) iZ)l>lla)l 

^LlSlll 4i)jW (jl Ol j*IUII £»l ja £jU» J Ja»-}l»j • £» Jl Ojl* ,y« *JJ" U*j*1-^^! 

^UI ^Llsill jL(j<* J^»»1 


• l5“ 



<XLill CAlllUt «Uau • J_j>- ( A i ) jCs 


• <J Ul 4*C*Ul l^jliliLI) VjliliLI £jA f jjJI lilA (Jj*)J 

•I* Ji. 4 »UV iLUDUI ^Jc lf-i ;>|>Vl Jk& M «jj*CjI jUsaM U» ol J* 

<u=>j >-T <Jl 6lsu ^ 'aUU^UI Jsj ol d)i« X > 3)1 >- jll V^' J>V 


j Jy ^ fUai-NI CjlT • ►Ua»-Nl u^mi £j* jU N J*»ll 

i»a»lj)l ut>bll ^ij ,3 J*»U ^JlSi l]T ^ 1 jll u' ii>»li y l|»L A>Lfcll »3 J<aA| uLUl 
ljj.i»l! 1 (j jjill jA aLawI^UL a>1*»1I i 1 *—jL»> a 1 J*»i j^l lj»l -Jli^ u! 

Jj Jc Uj^ 1 J»i_j t Jj*' ^ Jc UjC Jht 4sl21l luili 4 i5j>lj aIsci j]j\i 

lilli £»J ( J*»U L—*Jjl»J u*J jliill i_ijjlal t—»*i <uLw» (_j Uj5C jij ( jJJj 

• Jh>lj (3J»*w* J® t**-J ts''"' j| lT LJjwlll Ail*^l jaJbll iJA ALamJ^UI jtfji blll 

^ll CiljLs#Vl ^l J jjb jS' 1 Ij^l J* ^l^oMl Jli V ijte aT liiljl 

^Jj^jjmIIi ^•.j» (pl 1 Cpjlillll ji*s»)j « Jp*»ll (3 j»Jl ilclji I..JJ L- Jl La\i j 

L^’LL» lJj _«j dlUJj ( ASJ.S L^Lj CjL»U Jc - Ij_^Nl »a_a> f 1 j *j 

• a<l>i> jii A»d«.u Cjiiiiii. 

(jli ( ijj? CiIaS! (_JUa«i j^ll CiLL.ll £y* A»»»l J\ jUaSNl L-L>» £jS" Uj 

• LVj)i ( /oUijui*jai 


cJji.3^1 

TheodoHtc 

* ^I^aaJI (J jl^> 

jJI Lp-L-ll JUNI J V|,»Sj»I Lj^lj iJuJI IIa> iJ jJI ;^»-Nl 

. J*»ll J Ab v lLtf 

* 1 J <ji*-*“* (j* 4 L_U >_5^Ji» ^>1 l -«}ljJj»»ll •j^l ^lj 1 ! 5iA»» 

Jj»!jll Jjflcil ^J-jUUuSjUI C»ji* ^>iii jst J l^-j JA-JI*jcIs)I 1(Ajl 

(jjj JU'VI ASU l^ll lf ( jl^i-l J»; jl jL“»J oJLelsll ,W.ii‘*l j\.l»H» l^.J jUaiij 

• (i»l>j jl^Ll 

jU» L» l) 1 ir( jlliillJ Ai jmJlII ijljUj Aji jjll l.L- Lj UUI »4cUll Lo lij 

• Ja-JI •jlcLKi IJUI SjlcDI Joi jl 

Vj Jais jijll u^jSll ‘S'j>- £*£, JA-.1I SjlcIsII jL~* Jaijul jf""Jll< j> Jl»-j 

• LUt SJlcIsII jL-» Ja» j AkJj< AS5”j »-1 _aij’ (jjjll A»SsNl jlHI 3fj»i 
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K' 


J-Ijl u-j2]l V> dui ±) jO uli AjSjNI Ujj)l U“^S* >3 Jj-Sjs*)) 

A» ja f"\» (J| ji-r £jju J**^ L/ 3 jSll ljt*j • ^jiMl o*jSll «Ls»i <jTjs 

Ajiil Ja*ikl i)\ ji£ njli-l *JL_A (jlalujj . JjiNI (j*jSll» Vj»U- 4*i jj l#iflj>-1 (jl* 

• JW u*yb 

]hm>j14 j_ o-jt j iiijlj AjI jiw »j (J j\T»l j* dJ_jij*dl 1 yu (jl ^**HJ Sltlj-j 

. <y»l jSi 

• ijiC!ull <_jl*l*ill iw»ljll <o\>-l-wll |_3 (C>jjJj^lll ^ljLMLU»l 
•LtL-Ju. (jl iiljj l^«ij il jll ^slaij) ^.«U.1 -** ^J»*) ^ls^* Us 

U*5i Ijtiji^ ji laSi i 4i »1^1 ^jjt' ,_j 4Sil*)l JaSjJt i2«*!Sl J3 A»-\**ll 

t5j^"1j V Oeodetlc 4jwjj^*ll 1* Isll- t_ 5 A»jjll £y> laSi ^JllAj 

. MlSlj kldl 







^ Sh ^**‘* t>* AjU* 4ikll 4-wl_» J..« pjSi jl aljl li|i 

J . l^«*j il^ll Ailaill (_J O j»-jll «jllll la.Ji!| «CiLlljo*] Jf 4>-U-lt 

j=*J\ ^u. tijluw. y. Ij^UTjl J\ «JiSiM «j.—* c^jJlj JjUI CjU ji Jp 

*_9 J «slS l^i Jj=ci; jl Mjl AjjU» isLiiiJ ^aiiuJI J*»j liU dl!a! jt±i U i]U* 

olc V «S»LII ItSiU -,* ^jdjj AiwUll Jo Aibll ksill yt ]o 

Uj^’-»" uM ^L^u" t 5jkl lUsi jbitf ijl aJc. iJJJilj Cjbbll y J v . * t iaUill UUil 

ul Cj“^- < -D i ^j * U—SJI ^ uK—»J l*jUk-l vj ^lj» * Oblil l-j»j 

Ji cf ^Lill lJ ^ijljJI Ji* Nl L^ljj f ( «jjlj £—»lj* Jj 4«il jA UaSJ Uj^-' 
lj.ljJl tSjl"* 1 (Jl, •~»j*l *—>l*Ji. kSill »Jj» Uj^—J tjl J*<»iiJ 1 £ * ^jd J3> Vl 

ObJi* «6-J-i*) 4slaill (Ja«d V^lo l*> JjJ j ji ^jC- ( ^OLO/lj 

i£>- j5TiJI *jv*x» ^stJ-l 'ijJ' uj^-» ol iy -^1 '~»UjU» ksill ^jl (jul ^ 

Jc Jiul-I jl (j-lseJI y ^jaji y. ajLc Ojf~> i»j J.*«> y* Ij-iJJ Jf-“i 

. Bcacons jJjNIi <Jj» U J[ yS\ jrla^ Jij ( U^J^I «j C-« j»»“ 


J-^J A jj 1 J«lLl j5^j* JjC» ijjj J^jjill I 4^jj Ul i«»Jl i*»J 

4X»I ^ AiuJI ^•AC JU^^ L I 

uj^jj uij ^ a>uii ^iwt«< iMj • j5^ji i 

J-li-l >->' j**jll jioj t *u}U1 j^j* 4Usi 4» jUli jUJ ^Jo ji>- COb» 

• djjllJI joi-l *Jl* (j 

. ^Soma J** CjI i jt 4» j / 1 *ua U*jl J* Uj^i u)l»J>—clsll U ,—> jLso-l (_^lj»J 
yiiLii-lj jW«Nl Ji« u*Lsl1j (jAj^siiJI jjj*U c3_y«i L J£ LIL. hI_jU (Jj^j ulj 
UJj*wiu U j£j ol Ijielsll ko- (j yji dijS' . dUi (J[ Lj J Lllj C»LstjllJ ^JjjloJI 

Juo-jJl lS 4)\ kLl jP> »JlcIs)I Ja>- U^llj-JjUI ^cAuu dlji jj—> lil* < ljo-lj 4*» )o 
^Jl*!» Ja> 7 "‘! iiL (_J"L*J ( 4sJI ^j-^wiC 4**U (j<«*i I j"L. L»U* 4iwj*lall (J*Lf (.gjJI 
(j-« 1 j1;wt>-l J »jl jA-li »iJk£ jld_Su y> \j)j* JlSj j-* jj-* £ jiui« cA*'* 

l^iL. L»U 4i j"1 ' JljW^ll 4jjlicdUij ( J***ll -L*kJ C>lilil' 3s*.£' j «fc»-lj *^c6 lai. 

* ‘JjU^I olilill 1)1 jj £* 4; j**>^l liljjali 


(_j*l*3j VI j t obHI »aa liljj ^rlj aI»- j* «iUi > ^ 

Ijl-*j t ill Ujjll L I ytS' ASaSl L»y»- ^Oj < JS* j tjjajlj 

j_j.ll olilsll «lii^ dUijj. JjNI i»- jjII obiiu j 1(0» Vj a>UI ajJLj-« 4*ir L 

. 4-ij aljll ^41 JH jl >31! JSCAI Jic 

liii* J^"J»-L l^»*ijS) Aallt^l *— >lj*Uallj jua4*II £-Jj tjuT d|)j J(*j 

. 'i-CdJl dAilill «jKb ^ 

► 

(iisll ) JjVl a=-jj)I «iii«j • JjVI a-j»-jj)I y* C«lilic A»jj^l 

I JL.>T 0 • ( £ • £)t» £-jl Ju ^|)> <UjL>ij t (J^UaVI 4 cv - j LI-)I (jii J* ( ^-JOj-i-l 

>Vlj t>jVI ij Aj j»s-a WjbJ ijlSjl JjCj J$ aa^j 
(j*l3Jj i-_jijjji-| Jaaill »JJb A-i/’V Ijlii a* 5UI ^l> jl^ildHjjj t (>jVl 

> Aj £-_y**JI llai-lj <j» Wl jr* •> (j^ J J J*fCO-JJij> «diill Ioa Uj j 

jUoVl A.llc Olslill «i* 0jd»j Jj^Ij AJlf (^JuSj VI ^iaj tiii* Ujj £j*f 

(JjNI A_9-Jj)l ilAi» J • «-jj>I j L$ >Vl ^lj>VI djlili» Ajle htj t$J ^jliM 
^jl• A— g* L*ii A *-^jJI u»l*i*4 (J| ^vu*j> ® * j* 1 * *\ ^I*aC 
.ASjLC( j-ij iImJj^j*» «llljj *U»j (_j >a , S *.i j • I jlC\ • t \ *Qh AjjliJl Aa-jjll 

la_ A |»iV‘?rSiiii J • dJi* jC" Ujj £j*£ tj ijl J» 0 ^" £>l IJtA (_j A» ji>*j**Jll llai-lj 

. JjMI *&-, jj)l olilia Ja3i» <*-jj)l (j U> AjJlsll ClLlill ja3> Ja> j (j Olillll y £ji)l 
J> ^jl ju ^jJI Ljljllj Aillill A>.jj)l Ctlili* (Jl^ Iajjjl> Ajlill a>.jj)1 Olili* ^—3> 

(_J vjlj» ji* j>_ V lia^_ Lj_4*j (_j |m*ij • Ol j. jl. -C A»>jij Afjl> (jv> l^*L» 

. Jk>.lj)l CJill liljj 

( >^lja-Vl 5 JJl->j (j>_> jll 1*— ■»> A*>ljllj AiUill (jCa-jjll «—»lili* J>U (!)£*» ^ 

^J f • CAjClllj (>lJ*-Vl UJJl— =- jJ» 1> jVI (j (jjJ Aj Jj J —f (jluk3> A*»lJjl 
Vt » «I I (j*a*^* (Jl jjal^-j/l <—>Ljl j>j j \ * * * • \ (j*l*sc (iLc* (3 jj cj^ji—1 

• p » 

(jUlj L>l_j*-Vl JJJ>-J JlUilj £_/i)lj c»ljiSll^Sjj dllij (>lj>-VI »JLA>a. (ijU 
OL-jlll Oi J*jJ • |ll»* (j* A**>11 (j L (J^j I» vj>)ls >li3llj 


— \ee — 


f o • •: N Jj V4s" u'j»lj'" *?***■ f** 

• jilijll dii lii l j£- | jjl jvj*Ij.^JI j 4*L.A£i)l lulji-l ^jBiillJ» Ji**** 

\ • • J* * • '• \ ( O • j* • • • \ ( TOj» • ♦ : \ (J*l-J** JaJlji- J**j 

. (jljĕjJall _r a ~* (j*i^ Uj^—* (_yll l/ * A*iljOjjUl 

j jIsCj oHill oliXi«l u|* a»-LJH »iio L IjJ** j 
j«jk> N ^yll 5>jljse*«Jl ^ilj^ll jLk (j_jit^iL>-Lu.l1 Ol^ii -I**» IsIjIIj lS^IjII 
^l»..-» (jjlaj |^*ij (j jl (i_*JKlsJI a1*aUI ii jDI *io Jic Ij-a-Lu* (i[ ij-li-l 

• juldl Aiil ••!* Ji* V-» (_^llj» ^ 

(jt il ( D^j^l 4»Jj^J 4wuJl{ Ujjll ijl 4*_j jjJ-l 4>Vuil (j 

jijj jLjjil Ujjll £>**?■ 0i> tiUij * 4 jj> jp^ 5jU-l »io (j JlllNI jl Olilill 

( <u ijSCll jll» iJj* L jIjl. jc U •jblill a» j*ull J^-i**yi 1*1jj f_5*^ 

.JL» ▼ • * jXj *JL9-1_) jjl* L$_jluJ *AO_J 



SLiljOI 

** U 


« l.evdling > 


► • - 

jVl Jc jil Wl 1 Jl ^Lu jl J 4*»lti*3CAi 

(^j*^**^ •«siJI ^ ji^il ^ |4 <uJ< lJI «*J L grlg4*J <a-m.xUi jl j>-Nl ^jA^Jl l^.utU 

( J j-4«A4 J 2-+» y.A *A j^LA J 4» jlfllltj5j2-*4A* 3 * fl ^A^JI 4^>“Ull i^jljttJtll j^JI 

^•jC JLmaI * jl*6 0*^11 lj 4 4) jJLaSCLj twV^ f- »Xi® J ajM ijjll jSeJI ^eltw» 

^ 4>- jiiil 4 j*j Jl JlI -LlaaII * cI^ilT jIjlaC ji\ »^SCjl ^j* 

«b-w ^JjC- aIsai «ul jJdj jjj-^ljl JuJI U^Jj} % J*i!l *^j5Cjl j^j* Ul ^jj 

4la5i)l atJlA» bl U -^4 Ljj^*jdl lwU& j\Ihj J 4^il)l «AA» Oj-uiC Aj jisll (JJjX4**»j 

, 4^ jylS^lii UU-j * i jUll ^jlwi Oj* 

•>X* U^Ui^ I jl jljil« (5 jL.) (_J^ jVI ^Jojl. ^Jjs ilaii il «wIjaJLi lij) 

(jl ilauu 4)1 «JjmU V bl 4*lft ^tllo-dll 4l jUll ^jl n .4 Alaiiil 
«"Jlla |^4 4L«iil «JlA *iiP 4)jL*ll (5j« 4«4 IjU) 4-0 1 JL« J M-l.i.) 

* jliil l^uLl t-jLil ju A-ic. 4—1 — 1 4>-L*ll 4nUtii o-l» 1«U ^L^hJj ^ ai 

. I|**«»ili- v_jLh»-j 4-sJall (j -l**» O-J* O^jJlj * Xils«t CjIaL^ I j 4^*1« j 

•*-»J f jj!l • Ue WJI f £_*»-jll j«J jJL «JJ«' 4^»U- 4«5lc aIoSJ JT 0«V»JJ 

^ll Uiail ^IjwjJI fl»jb £»!.>■• j j]jU) i,.,.x5 ^L 49-LJil 4 sbLum .“JLP 

• J 4 *»-* (j J 


.ij ji-l Cjliljla-u.1 ^jc »jL» la»L- C»l«}ta Lijl I CjIjujJIj 

Uj 4 }Lli ^j^j*ill 4»i>" j« • jaIL ^w»Ij- j ULI ujLll l)IjJ^?- (j 0*4» 

1 ; jijinu jl t 4i■ «.-«■ *jw »Uwl4 »iV ,«& L^Lclj oL— 
i_)jhJL L_|-.jOf Jui3» j ( « Survey Dept • 43-L.ll » ^jislLJ-l l*lT j 1(~1* 

. l^i 4l«2j 
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lailiUjjujjC VI )j£i- 


l_ijLail j £_/JI i3_,UII J* ol* «JImAi ^JjA-I £-» JU»IJ-» «jL« 

*\ Ujlaij IJ'-» VjYO olft »JJ-UI flj^*yi (_},} l»_jlai-l jlj^J 

a_Ilc >_ i»(W. LUI t tji*j*ill (3 Lf»*j5 J* j^L“> is 

j ^JtseSU). ( Surv*y Dept. — Bench Mark ) jLo 5>-1 cijjA-l »jl_aj (SO-BMj 
jT"ji- jl_jll ^y» ^lj 1 ! A* i*-** iJllAj . Levels ^ jljlli <_jyo Ij^»-1 !__)*>• lill ^j-L» 

* iJjT l)I lfL 


Cooke Level: iJ ^ J)l j^ 

»» 

• <JU^> j£^>*)|lj \jj» IaIjL>-I jljj» l^J 1 * 

• 5>j!j*. ii)li*j jLwtj ijlTAi | Stadia . <_ilj»i J-tL- i <<«ju>i ^>l»i 
Lbjljkji» Aijlj^ iil jA 4±Lb <^Sj* Uj C 1 . JJ I 4*i»1 L<i»] *L» <jlj*4 V jT M.LJI jlclij 

J_i»t 4» j 4la>-^L 4-Jlc- wStsLll jlljj» »jj*a Ll KjS 'Id Ju«l Jl J)L£ 4>-l_jj 4>ji t ® 

«3-)J^JI -iuJI -Luia.! I^Jo-1 (jlj|)»o« 1—1 jd—lillj . JL^JI »llfl jd—.Ul 




Je i_j,£L«Adl jCj j-j . jLJI jl £jj^I 47 jl»Is Jui u»jdoUI dlijsJ 

•jijSwt j>l »1*4 oljji » JcL c tjtlill 4«st1 j juL< 4»5lr OlS !j^b 

• *^5l» ^L. cil 5 !!» »jl»Is1I t jjk jCj 



4/0Ui-](AV) Jii. 

>l4*< l • AJ L A ■ 1 V* • A kJICi “■ ■ ^ |- I" — \ 

J\j»jjC_.U u-Li» ~• *\ . LLdia \Lj oLU ij\ ja kJjUj a Ij^» —— t . 

jL«« “ \ * "' • " t)\jjJ ^j«ljl\ jjA\ J“*j jlp«* *~ A . ^jJCJS Ljj >\5 —• V 

e V (ilj'* ““ N \ ■ jL^"\ «a ... cls — \ • . ,‘jjC.«Jdl «jljjJ (j-1_)\ jycJI *!jaJ\ 3jJ-\ 

• «JLcUlt Liil L. j j juLu. i}>\f — \V . oJLc\dl *ji»l ,U..nl _/M~* 


uLj! JUj * Slatt ju Aals)! ^mJ jt AtulU »jLu uiljjll £■» ^>JLss*«»j 

(jjj*. ^y . Oj (jli»| A*> jl j^ lAjU i. • "■'L' 6jU_u.4 ^je *jLe l/>Ji>-l jw Aalill 

( - L .Ij» *JL»-lj itlt!u«l I^Ijis-j l^lj( ouj^ «j)Lu£ J)Lm 

Ji-ljjS iij^ ^ijU ^JI jllut ►!jp-l Vjl? i_5”j^J ^l Jp jlll Ll . tjlLi- 

L-fL>£ ($l> aL*»»Ij> -dit»! {j* «\I*»L £* »jC J*oa j . l^U- J^*» ^ l^u-j j 
•_ilj\«|uuidJ jl_Itl (Jl f *— jjjL—tJI £^jj)^ •“" At-uJLt i^-J^I *JL*J . Ajjt»lj 

^»1 j /tUj (j I_ r jM.Lt (ju*> iljll aLsSJlII JJe Aalill £+o j> JU-JI JJL®J • *-*l ju«iSu»j 

. t_>juJLll AtjLt AkSi jl jOjJI^ t.jjY-lll tiilf aLU JJLb ijlj*ll £*»j>j ( ^tsetu 

y j!t jA aJujJIi i jmmII jjdj |l lj[ (.jLt J\C I^jumM iUSi (Jj* A«u>J jjdc J 




iW l) !; jji • (]) di jis H ujmu £ji> yill 

f ^tfjill IjlA .Lil jJ jl y* iAeL.C jauujJ 

~*j'j-ll (jC!u4«1jl jjVi >JL|I jjvj ju olill VJjC.».l!ll ^«oj 
• L^j» ^ A»ls)l uLi ilclji ulI j- *•" J*L j |jbdj»-_jll 

* j l jllalil |j i jlLt j^a .I <«Ull Ijj.* J)1 Jo»-)Lj 

Oliljill jjjjj jliaill J>-li Ji»l J| Jfr1 Jj4 uUjSll j)jd> 

. LljJll J\ijj Jjj i_3 

: aL^JI 4-Jjil 


ijji *jl>-Ij A*>1> aLai) 4jk«Jl> 4jis=t4 Jo2> ^y* 

<J1>I>Ij2)l iJL# jjlC\*^i 4*iju JjU «jljJI JSJ 

^lcc>l Jli_/ £*lj)l J 4la*uj)l 4ulljjllj * 4jili)l £u» JU 

> 

W_J Dl Jj 4S>U 1^1 JL>-^ J»j*l J® cS*l»2J v_>J—1» jjli 3jill 

. ^jL-m L-jj. j-_ iu 


v0' 


uilj.ll 


jLo\jJI(AA)jSi- 


4wJ>jj A«4l»j« ,j* ijlj-ll Jai; lf- ( Ui)l Jjdc y ,jll (^J 
jl 4> Jjll £C Li iJ_,>-J jl SUI JjL <-4—1 AiUit ,la2J J 

• Ll 4 ^jUUkjj 

4__JjUI LoljJil ' (^^ljil jU Jl ( a 5*JI 4jljjll 

Aijllll ^ljijll »jj* (J*JJLiwJ . 4 jC!s*)I 4j>I jillj ^rfj*ll V^jS^J 


lp jlCjij- J-U jl j ^lj^-l (ir^ J* V*j*H ^ljs^ ^* jif-^1jJj | ^l 


CjLuSCL» l_jLk>- j «jlaLjlI <il)jj eijLollj ^jsll y> •u» L»j4«»- jaII c/“ , ii fjl 

• ^jlljj^-l 


: goLiJ •_>j-Jm (jj* JjiJI dl»i 

Jj\&( a\) J^liJIJi-i‘1 Ji-j«k2 ^j^te 3j\ ->m 'H 



















^juLuU)! £y» JT ,j 3ulsJI 2b_JJ jlO, *L*Ij- 4 £* jljj' V* *ku»yA ^ksi bjU-1 »j> 

^ C»1j Jd uUI ijl jjl Oj C* u l i ^e* • 4 «jj»1j lijJ O < f 

Juai jf 1 jJU TjY • ^jU-l »JlA ^ kljill jjCjJj i_i^rLisll J^Ai. J4 IaIjSi J f 4lui) 

^jJj IaI jSi_5 l|J 4 u> 1 j I4A10JJ A-»ls)l Ji i*l <—• Jai L) 1 jJl OjTuii <j>jl 

Jju»ljS)l(|jli ijjill jljlS£ I AlaSdl^ ^tal^ikSillijl IjA *j34\Sjli-l 4AA^y •(■IjSll 

■ JjdaSaJI jUl J* IjSj t£j**all *»ljS)1 |J*if ljl« N jX* 



;_loSill v_»j...i» 4_JWj LjLm jjsWsdl l5a>L Vj*“** u*j* 'Hj 

Iji» i • I AlaSi CjJj-Ju jl Ijji . aIbj-J 4-*L“ s ' ‘-U* f 'j?A tlr^i* 

— 4 * i' 0 j£*** ^SU-l »j* »j ^iksi jU 4jj\sll uy 

j | ;Usi <_.• j_Ju Jjli I 2 4 l) 1T> ^jLil _j* 1 — 1 vjmk ijl^" 1j[ L«1 -1JU 2 4 

. I j** TAjA 4 ~ \ 4 — 2 4 0j^*“ 4Jli-l •■)•* 

4 ^sljl® ^i*l j- 4 J^ 

3 I I^Jaju 0 j»\u«; (jdaSi \-ty~k* jO (jjiH ^..l ij VjklI ‘S?! jU 

- L (JuJI) jl jljwll J**; 1 j (J - 4 •***_> UJ^ 0 * W^i. 4 ^?--^. 

^jiks; (jji jjSJl jl^.l i^^J 3 J^ J>W J c J**11 j^i 

<_*L>. jl ^ M jK (3.4 1 ' v^U' ( ^ ‘) jT-^ 1 ' j* 
oljrJLI UmJI Ijuu . C jU. 4i ,bdl ^jsJl V*"; I V^* jt jUal Jf i AlaSJ 
(j JU-I i/ lT | UtSi JOc 0 <j»j lil ■ UsJI 1 jSi jl ^Ws-J L ^*1 l/ *'**' <j 




V |-1 UjV •jl 5jliiHj «_»yJj LlsJI IjSi ( \ ) £0 jjl 

JjP J*J *—* il«2i <J| <*\sJI Jiii f ■ £ (J| f jV Jj«j| Jai- «Ull ij£*- L)1 jdl 

^«Jjt^iUJl*»!jiJol jdli—ijdlr U j£ f «jljdl JUI t-JjST A*L-£ Oljdl 

5Ujll Oj^-j" Ijl^j • j«luJI Jo>- »UI a»*LVI •jUi)L •»!jSJI < 4 * 

£"»_>ll <i| ( ' ) £*jJl ^y* Uljdl J«ii Lillll Jll |jui f ^ J* (JjMl 
i«lsl1 IjS» f . J^MI *~Uy» jLsLl J c-^jj jJI •Lj_ r ill j>g ‘jL^I^ ^jAj j ( Y ) 

•» 1 jJI •»)- ^ jColJ *-J_jC*i*JsJJ 4f>-\jJl l ^4 4 »ljl J*»-_J l^.jljl J »1 »(V L—* ^ (^J 

^lil Ul jSj lf-9 <«ls)1 ^ij JUi #■ <ksi u^dlsJI ^>-ji jf • Ol> •jla» 
• ( V 1 )^*»_jJI J| «jljdl JSi JUi 4jLjJI jjCjS Ijldjbj • LjDl hJ>-J ll tilljjj 





aJl-A 2j>j» ^jU aIuijSi aSoai UjwLi lJW «j1 4 aI Dl ^Ja-jll j ^jAj) li[j 

l_>j«ij*<mi*J j_3 J*J (jl jdl £yt aJoSjJI *J3 JCL* AalsJI 1 jSi* »- JjdsJj l^-dLMJ AUjll 
d»ljSll «UJ^i(jjJlij ( >■ AlaSjJ A....l l l ji_ f —■■■ jlll »jlaiJlj •►!jS)l 1 J 1 * 

ijuJI I ^ U «J ( li »i l l| Ws t l l ujU»1i l V.ll . « > J^aljCil Ll j\ll JV*J(I kJjal jv!3 J 
U Ajil jvll jJlJ (jlsSijW SiA_j . I j»«4jlu (_Vji ^Jc. AlljuJI 4aSl) AaaJJ /J J».j/1 

• «jljdl ^Ja*» ASjjJoj O^Ls^^lj ^l ASjjL 
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t Aijlall; 5j| jJil <J> O* J3 (iltjt JjJuLlJ 


4*il> 

M 

*W>»jSu 

UU 

m 

^lbjl 




Olltt>-^L 

V 



■ 


£‘ 

jm. 

-OJJJ u*» ' ^ 
lj»i t * 

\,ro 





£‘,ti 

ji.\‘‘ 

u 

V* 


\/0 

■ 


# 3 '- 

rt‘ 

&■ 


V* 




V- 

ri‘ 

1» 

> 



t^o 

■ 

‘,io 

rs^o 

ro. 

i 


■ AjuU*ill uljloillj Oljloill J_jjill (jl Jjjil U* J«>%j 

jjj» (3j*ll = ( aLwjjAI OljliiJI >Ujclu>Ii OL*li£^llj oUUijNI ^ jyil 

. ilf-3t iJaiij 4t|jJl aLu) UjwLi 


1 ju i _ji * = 

L.LNI Ot jloilt 

Ij^ £j‘0 = 

A-iliM Ol>11 £j*£ 

1 ju ♦ j^O =: 

Lfj* ^3jilt 

Ijm ‘ J°0 — 

OUUNl 

ljU‘,r* = 

oLL) j*Vl ^ 

ijl. ‘,ro = 

W-i» i5>l 


jj» (cj) 4)lfjl iUi j ( I ) A)IjJI AlaS» <w>j«Ju ^jjt Jydt Lt 
|jl..,«“o ~ r^o - i• 

: <XjJt^»l>ll 
" * * „ 

• \)y£j\ Ul J^\ J» (jl jisJI A«Jl) AjljJI ^lj 1 ’! <_/ 

. <J oUljJ a») Ux« Oli/ »jift *\ft U ikwll \jit j»ll ijl ^ljllj 

►lii[ ji-! ^*c • jij»X"U^jMI (j. A_jkil aXJ- Ajlj^ liojl lil, 

. :jiUI jjc U)jUlj *y-UI AujUil U> jUi;J> illy» »j'j^l 











Conyerted by Tiff C 


4jJj jisll i>Utall U Ja3( # jA IL» ^iUl jkc . ASjjlall (jj 

ja—^ (j ^Sdj j Jj» jsLl *■ {j* Jt> Jjt*sl l» jlJJJ 1*1 J» Uj^J l)1 

Ijui ^L-i^ill »JJb £yij J|jj* lilijl iljj j 4 ijL,Li ^Lil (Jl JaLl IJJb ^uii) |C . o I 
(,/^1 Jt dlij^ll i_ju*L> J* J<*^ 1 ^jJj jl £ O | . la^ D A*1 ^jljjj >lj».li 

.lai-^Jc. jJjJ^^y. li^Ji ^jL* l AloSi *_Jj*Ju ijl jLjal^Jej 1 Llj.ll4la3il_>_j*Ju 

■ ft • 

.Wii v_ui**L* 1_***^ J * «JL^jll *J—i> Jjif J£ .Jc A*) jt <L'lj** j<OJ 1 *J£.Ull 

J» liL*> | ^ll Ja«*)l i( J^J AiljJI Alaa> ^L"1 *JUf S/l tJJi Jf Ljlj^ 

■iij —i j Sju,jJ-l A*>lj*ll Ijtjl dJjj j . (Jj*ill LJ^Ul 4jjlj*ll j 1 |*juu,L* 

slijMI Jj* ijjji-l LJac jJ JjJ^—J (l|)jjJ * (_J*Jjill AlaZ*)l (JjjiJU 

1/-L.1 Jej flIntfrpolation J) L_jL>- (3 1* «LjLll i_*jlu>L 1I uli 

£—» j* JiJ—^ ij1 £*L:.J i5^i-1j ilaSi (jo vl>l»Lilj V J**UI (jj> i^**Ldl 


( M ) J&- 




Jc 0»lf jsOl Ja»ljU J ^ljl 0* «Jjj-O • aljll jjaCjl Jai- 

. (JlsM J4JI (j Jju*isllf i£jv* U 

l : ^iUl jrjc. AiJJI (j .Uc-JiSJll J»-f~j* f J-J» Lr*UI iijWI (j Ul 

j . SijLlll y* L ji jl A» jLX* ^L*1 (jl ( j*i-l jjll J“iiH J* a.l/1 ^Si f 

Ul J^la Je iJjStedlj Jua Jl .li?1 J LUI JaL ( j£j Ul J l^iL ^ <i jlall »1* 
, U^j t_»jlUl jj^Ol Jaĕ- »jV y L-at-» Lij Hill J IjiJ J> 




oJjUdl 

4X*-l_p j ,jljii-l 1 ^<A=cXuJ jJl AafljiM Rclief maps jj-jjLaSII Jafl J>~ jSj* 
‘iLaijSeJ * *jl Hfi- <LTj»> j*Ua^ V[ JiC V (^jwull V»g^l ^JJ • (j»*jVl 
£ju Jrioill SJijB j . aULxJ1 LjI jĕjJall aUj ji^l £y» pjt- \jb ^iljll (j (j->jL*sll 

LiiljAj.lall ilaJjillJ* i) jjM ,1 «I j (1)1 ^jJalui Vl* (^juU gM*jM)fll jiM *A* ll)1 j* 

• Lflji-l 6*1 ji Jp UmJ 1^1lC t &*Li" 

cjjjb JS^-» * I4JU+* 5 Jaj jii IjjjJI j^Ul Vj£ Jja»' iiU* (j*J_5 

. *Jj».|j L»-_jl (j ilajlj^ Jjdc (j=>- ^UJI LiljC._jJall Jaulji^l 

JT"(jjl j[ l I^Tli <lflj ji-l Jjuo» t_A-4 Lili jSjJJI *]flJ„jiM jj^ L 4jUl UiSd) J 

jf *VI t»ji-l jCJj « Iy46-J jJI «IiliJaJI ^y» l»j>-1*. OLjLll ^ isJU 
L-ljJl V[ Jlj^ai-1 V jJI ijl^ll nSjlsJI jlasil J[ g>-£•!*> 

■ Oi j —" £, '-> 

Jo j" Vj ^J^jll Relief features 4*»uJjU*s)1 ytUall JlC ^jjUaSll 4U» jJ-j 

^jJl Cultural tcatures ijljai-l jAUaJi) V[ oljĕjJJI aU» jtl l^le 

(Jj^" Vj . £)1 • • • i.Juji-l dC-Jlj c5jlXj'j jja)'j U^l' J^ 0LiV' V-S** 
•Jj^” V*d)j J$—" i£li *^ a - u -* L>-jl Jp ij' !, ' , l' ti» cri->'*“ 5 " 

1)Isa j . «Ud»ji-l j Thlrd dimension tiJWI J-J' J-Sc JU[ Jjm»Us)I ^y*y <J[ 

: jUaSll J*f! ji- J® ^jVl jaitu. Jj^ JJ» iJA 

Spnt - heights ^Lil Jb2» — \ 

jj-iUI - X 

^ji - r 

jjSlC.JI Jdjlai. — i 


Hachures 
1 Form lines 


Contour lines 
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^UlLa! (Mjl) 

J (j*> jNI ^bUu J* 4ui Jl Jujl J|C JjU- - _ -t_ll)l JtuJ 

Mean sea level jScJI gUa*» ^Lujl .k *«yu j &*i j Datum AJ jUll Ojl* 

A*4 Iju) 4$JJ J^"''J (jlSL* Jj ^^_$J * ^L)! Jji 45 jiall ^jSw<i ja 

■ Ju 4) 1—i l ^ * ^JjJl >4a 1 1 4$ui 4il / j (i j 4i jUI ^jlubi | I J ".-5 -' 

Lui <->L)lj«i 4$^ (LwLjJ ^Lll Jjj ^ 4>-LJil ^Lm |>j5i> juCjl il^l IjkA ^Ujd j 
4 imJs)I Ja5u 4JL* - CiuJSs l|~» jjij*Jlj * CiIaI^ *Vl 4se*) j 4> jlill i£jl—u 

jrujjllj 4v>l> 4»jlc 4l±I! J^" ^JIudII *Ji _tf> t I|aJuw>\i« JuJ^j 

• 4*51^*11 4*»lja 1)jT"iL j£ Jo ( 55jjjwill JJe I^JI £j>- jl$ Bench Mark 

»1 1 , Lwjill j*JI ^Ljbjl Ja_*ajS* j<_*>u 

mJldLiII !)-)> 4_i* (j*Lu 4ljL*Jl j> / » « 4ijJkJ^**Vl 

. *Jkselll 4*> j*ll 

lj5jlui 4 muII« ^yijNl jJau- Jjil^lj ^lb*jV Ljj IjuJL^ *-***»Lll Jttiu LJswiJ 
Jej . ^jijNI ^tL*» (j*^iu (£JlC ;j»L»»-j/l Um’ 11 4ili Cijll IjJilCjj < 4> jlsll 
jlj£*L L)lĕ Jj (JtJljLlje j^ljJaj»J*J^ Ulf* I*Jl»i_i.*»L 1I JaSJ jL*el^Sx l j* 

4*ilj>jiijlOl iJjUlj (j^t *jj**j J*L*)I Ii* jljjllj*jL ij 4$*-j«* Vill J»S5 JuJL^ 

^Las! Jj Llli iS ji-NI jjij^ll ^Lu/ (j«*jL« J-& (JjL fl»i**2»*l JJ^J - i£ ji-NI 

j*Usu Lj*c jl 4*ajNl (jl»*i ^jiLs^ I jl Jl*i-I ^3 g \£jl JjJLscj j <_***»Ul Ja2*l 

• Ojiill JJ.J jLia*)! 


jjj»m (i*jif) 

► • * — 

jljjrj < Lm!*jNI ^jLadl jIjl_^I »1^1 j Ijuai LjLi. ^ IjLc jjiliil 
< L*aL jIj^NI (jL l^ iiL-)l II* JijljyjLi jlj^Vl ^ LjULl *I* dlc" 
Jc >1 jluij/l Ijl_* (jin f|j*» li j**_« iji J^l £ck*v ^ Ijl, Llc LjlaLl jj»-j ^J***) J 
• juLfj uj*i* >Lu Lkdl jjJil (^dli-l IsIeT j» < alj £& J J*>- 43 

J* < Ojii* *JJ>»u U^l ^la*» (j*J jL»* J**C j jjiUI J»j)a>- ^A a- **J Vj 
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Jj j *—•IjJ-ldjl Jjuli.1 iajba. Nj , •J > c-L uu « A2 i ^JbiuJ 

l/L. 1 Je L^J (jClj «Xa«» (jx.. c j^L«*>-^/l ^ 2 «i 1 i2i pictBriil 

Jc OMU vl>%* J *■-«J jjiUI ^JLiluJj 

: LT*>-Xl 

J® O^J^I LrlJ^*" £iP*f _ _jjllCjl J»jla». ^>-1 j> JU IS[ — \ 

• OljjSlCjl *JlA ^»j jlS il ^Jc (_j*Ul 

jl ^Ul Ja2J £*>J ^ JyCc Ijrii^ ilai jill j l/L^* jlC lj[ — Y 

. jj adn LjL» ^i»j 

L-A j^ 1 |l jt Ul—• Li |l aL jLl l^lic jjl ^akdl cjIC” |j>[ — r 

• 3%V1 Jc LU 

^s^j^ltrijLadl oi*r tj(j;j j^sAAl 4Si^k ^Ioaju»! (jo bwj lUUjl l)L* jl Lj 
ti* *i-r-ij*“H Aulj^l j JUl«^ll Wli U^jVI jja*» J«C jjk <UtjUI *AA jL 

• {J° j*aLl A».j 

IjU i (j-JjUlll »ljlu>l J* lj* Jj jjJb »Lu iiki- CiJL»-J IS[ j 

JjiU Jcwj tljlC" | j[j ( A«ii j* 4* \a ' t A l^-t J# U Ji uuiCjjiU ]uij ASkwll >JL* 

' AaaKkaa 4j]alA l^-t J# Ijji Jj ■ .-.‘-y 

^kijiil i£j6 lJ“" Jj-“UI £» I—4*“UI kii jt Jjlidll J»jk». jkJbeSwJj 

• ^ij^"! ^-k** jjll Aikill (j u±Si\ ^cla m> ^L» j| JLti JS • ^di 

(/'*^ll J* I j —* jlC jlj — djw»^Fl jjUl JjlliU J»jlo» J jt JajLSj Vj 

■ jlj^-J^I jl (3^1 ^jHlj ■k*lj^l (jk-j j ^jaj Jj l^idl j _ *JUII 

C***J U A-jJI LJ~“VI Jjdljtdj-J jy# (J1 JjiUl Uu jU ^tjJclwt £ jt djatJ 

jl^ £**J •**-) * -T*® «y^l jj#!l ‘Ulj- l 3 ( t A\ \ “™ \ V\o ^ Lehmanir jl<l ji J» 
^i* f o*f 1 (J*1 j* lHjI^i lJ 6 *kji» (j^lJvil (j»L»t (Jc AIi) jU 
I—(jk-jVI l)jI|I» j^k» (jtj Jj ^ Ciiii» ^t 4>uU(/>* 0»lCt »1 ji» Aij".»ll jLli.t 


j£.a>) 

olj3 juljiu uT 1* l*jJ JLi-l» l^U *j*Astiil ^liil 1*1. *_r*lt* *lj*»*^l Oj&* 
UjIju^I ,3 ijljS* J»jl*£ u^j^l jJ»** jIj^I J* c .J • lP’j^I ^j*-* jlj^l 
jwiil J J»jl*tl ‘iU' ilijj • (j^j*ill ^ku J* »1*11 4j»* jj^cli (^Jl!l • U VI 















JjL J)1 jc Mii. 3iall ^jUUll J dUJI \i» ^Ulj < j*jJv\ iiijiirt 

• t_iuilo)l tjljL^li lf*» (_j*j*i/l ^eUl* jv*i ^yll jUUll J Jjl jo _)_j«UU 

ilj li[ . «Jl_>-!j) 1 <|«jJI J jjmLU Ujlai- dJL-4 ^jJL' jU 1 ^Arieiuil jjj 
*jl*-I jjl a_*« jJI JaUi»-l dl)Jl Lul Jj! ji UjLiM *jj> <ilc* o|* u *jNl ^U** jlj^ l 

■ Lt J jiLU <)*XC ^ 1.4*1 

* • 


Oj*"Nl jjBl (jU^ ^>Jl!%*m 1 jj_) . (jl^ 43ljU) LLU^ lc"j( j Jfr^JI J*u»_jlj 
Jjl* 4^*L AiUi* aiN Ult jiuNI ujIIIja J® J» Uj|jjtfl Jjm Jlj ji Ai U «4 aiN Ulc 

•jL___Ji>j jjjaiUI i9jU- (jll AiLmJH v_>*“Uil (J"U»Vl Ij» ^J . ji**j\ A>j) bjlj^-l 


i**--**U» jNI ^tkw jljL^I A_uJ vjjlj UU t L i »C . » I -.*»Ui u °jNI jJd* jIa^ I 

a»*jJI (j blf jUi jijjaUU UjU>- vt •« (jl aU>- jL* ^4 < jjilAI U_jUs- jvi a>L1I 

. UjUUl jjl AlL-Jil 0*441 jl Oal j Lf4 <L*-l jil 


£-4 (j^-J J jjib U j4*>- A«M jl Ai jC (jl J^rt Jp 

^jijNljtL- jIjl^I JjbM (jl Jbf (5 jUI »jUl J» • jjijNl j«Uu. jljJ^I ^ijlj (jtijUUl 
OjmSII UjiHuN< solld Black Clc >jjj\ 0 J>L AiUiil jl» f ^y/io £_Li 
iiL-Jlj jNI ^ek» jljLSBll L“»ll &/-*" (j^j * *° •>** jl^ <>• 

l \jl+* Uj jmIAI Ujla> (Jli A»Lil J (jl < jM • t® jjmlil Ujla> uji 

. AiUill JT" JjmNI Ujlrt Jp* (jr«J 

IJl_a (jji AuJlI! jijd» Y'- £l*j (jijNl j«U« jIaswJI J.U 4 uji (jldl >jUl L»1 
jAj to = \O-J-V* uN ) \ O 1 r* A*mJl 5** jjM<lll Ujla>- (jo AiLJI (jv< J J<x*ll 
Jl? J-iij jj-UI UU dLc" (jli Li j4j • \ : V <j1 ( oj—Nl Ojlll J**— 

. jjib U^ J$U L-l*^! a»L1I 

jIjlpwNI IJla jji L—il! (jjda» \ e ^UJI jl^swl J.U4 aI Jldl »jUl (jj 

OU* ^j-Nl jjM J-s«ui V s N t $1 r* : N® V*^ J-r ^ 1 <*. 

UjO 0 jNl jIjlpbiI Luj Jji-Nl »ji-l (jj • JJ^L U> Js-j A*a-»ii| A»LU 
jCJ L**-iil yui jc 3 j**Nl ijjlJl ‘ A : N (^l t * : 0 dLJl Ua 

« JjmL U> 


— Sv\ — 




( M ) 


*j> (jl t Ojill (j AjjJji-l J**lJ^l (j j\f) jl* fl^ftdt*»l l3U« ^-jl ***j 

j AStjUl •!* £?- j*_). ^ilj JS^>; 4j*j^l •^ tja cHijl*" ^^jUI 

. \JA\, «Ju^ill j j*J^ jja»» jUa»! Jj" <*J»» <}^l «Ji Uji-I JJlji^l 

\j*\ cj^ j >s-Ul ;»lji i)j» fjtj V\ J*» Ujj u'U J» uU ^.jl» *t*l 
^ N l^li UjUil r J ol j* 5Ui« jjAUI i-jUi. dU- u-U i wH U- 

. HjS' 5ia» ol 

^UmSoI JL*t ^illl j jjJI vl»U*JI ji» JJ^UI Ujloi- ^lj—ac^l ^U J#J 

^IT’ ^jJI 3bji*UI Uj jUsll j*U«1I jtj** jS) tillij * ijj«£j| U-ilji^l (j jljl^l 

• i jjSl^Jl Jaflji-l (j ;jrud)l 4*u.ljl J-»ljill js £»*** 

cU v_j jm jljL-oeiNl ;jJ j\» jj^iLAI UjUi- r j (j ^ljjl jjlll Jlc»*"l •^j 
• . ^Uall iUjjlll Jjs^U ,jij-» jl 1U ^ gS* J t jJ-l flj_i$J ol*j 





























(jL jV! ^Jstui (jjd*> CJ^ JjilAI AUjt (jl* IjA 5U»i_J 

j-. Aili dilJlj ( jOt_JI jj*— £f 'U *jill ^Ujl c£? V AU> jill J)l* j«»lj 
jJa-J (j^j^JI £UjVl ^ : >‘jS) jj^UI 4luj»> (J| «.jJLwUII -USS Jom A*Ul ^jj 
*Jj»m jl ( ^5 Jl« »jjUI Uttljl«iil jm^HI JUC lulll *JLA oLtij . ^ij ^|| 

1 V-3 VI 0^1 £l» (Sj> JjjU ^liijl t $ jx~jk jl t «U 

• cJ^j* c5! £l>ffjVl l-U 

J\*jU\ l/ \J *J VI £bLlu> Vj<l» i ^Ib AiooJ (jl i_*^_ Ai» jlaJI «JUt ^ J.-.Ui j 

£*J ^c* c 5*3I (jl‘ l -II (J* !**-« U^* JjilAl i»jk>- ^tMj uV t aIoj ji-l lfja»i 

• o il»> jjil J^Ls 

Ut jd i (jll <—'j-JJ A&jJ-l JaJljtl j jj-iLLl AS> jU ^IjloeSmI (j[ UlA-l i2*l* JiJ 
■ jlj VIj jjSidll l»jlai. ^Iuiiu.1 Jt» (jij Ml jJs>u» Jjlc J (jjl jjl* y#. t^U-j 

ajv_i+«tll (jJlU *yi Ulji- jj—* j-ili-l CJjJl 4 lU jUll »JA ^IiAa&ui! jaSiij 

tj^l >V jH-y jll Jailjtl ^ «illlCj < (J^J^I (j-i jU^ (2>* •£-> ^V 

AiUill j_j Jo jVl JS^« ^y» CjJ ji> •jjdl ^lu jil| •UaA| j<VI ^jL-J <-»U- 

. iL jiil ^ p j» 


aLAI UjUi- ( blli j 

LU~.il 1- Jl>-Ij f\S jl (J*(jU jVI ^Llo (3j* JlSC Aa^J 1»jla>- • jl»B 4 m 1I UjUi 

aLjAI Jaoe* • f \£jVl <t> jL-lll jULll £j0 Juj I_Ui (jl (j>1 * jSbJI ^U-J 

jA iaill Jo ^Uj} 3,1 t_jt j»l ^Ja^) (jijV! ^eU* ^ULu ^ ^lsll -UiM jA (ji| 

* ^UlsJI j»V! ^eUwll >_>jJLi C—i> 

l^Ldlj iiiU ijjSiCUjU>- Vl,/L(j*L«Vl 11* j* a«AI UjU>-j 

• ci j^ (j lf~* 

Lii mIUlL! UjU>> Lij A_j>Li uLLf a>s«i jjSiCjI UjU>- - \ 
UjU>- I L-i> j)l ^U>ji»l (jl (^l * (jlji>- (^l j* aJU- (jUlc. j UL.I 
£V> Jt») tiJd UjL»- ^<j j Uiill ajk^. !_>>>«*Lll Uii) (JjL JjC> jjtiCll 


Sjjii N Ji (jljii-1 J . ASlailV (J AjUuill CjUU» jMl 

J£ £ yj C o\ j*J\ IjuJl jtUil J j*Xui N y-J jUaSll A»i’j)l »-»i**Ull 

. (jtUll »1* Ji* j v_A*»Ull Jaij y aIsj jtl 

aLi jJll M OJ^- A» jjSi5** U*_jla>- J (jl Ui£c M ij i-1 *l»»jj 

iJuA ^i» j ^jd \3 - A-*i jaT *J 3 *aj OJ- i» 1 ^-Uljlj Ajl^ 1(01 -UjU-i-l *Jj^" Ai' 
aUi jii| 3 aUIOI ASii Nl (£j\i)l 4uli -UjLslil j^l Uj* » l j£u (jLUll 
. AjOi jii Aiijloi i" f t ■*■<! jJi lu» 4»jjSi^JI JsjlelM tj^ <1'^" 1^*A»£»> 

^i*j 1 l^U 4i«*d Au>-V— * CjUU 1 ^UJ ^jT Ai jjSlCll J»jlai -1 1 ®. ^ 

A5J.I JUjti- j ‘ (ijj^SCll iJl <ilc“ i_ibi-l |^ Continuous • j*i«* Sjj-j 

1 .Brokcn ^kix* J£jl) ^J l^U f yj Ap-Lil vl*ULJl y (j*Ll Je J^u» N 

J LuM i-*kijSdl jji^JI J»jU- y£j&\ 11» Jic aSJL» Aij-^ll Uljiilj 
* JjjSJIj oL^dl.jUli* y o-J jll dlT j\ *Ubj J-i)l (£* lj y •>*? ojII jUUll 
J L*1 • 4i*»d leilji- U> liju (j^ AjiIjaJIj AidlwaSiNl •jJj-ill CLW ^yll (jWUll t$l 
4- -Ji jjJ». A*»i jii Ijjwu ! f J; jt **3 jjSiSCjl J»jU* l)J* A^wIjJI ( 5 jlatuJI ^jUU* 

• 43.ji 4 »Lu** U jrft jjtUll *J> (j! (il J« ji-1 

^li^elul (jU OLLuj^/l jv*»j (j j 3 *j X jl Jejlai- J*e»*ill ^y* U e li[j 

J.i»*l 4-»l j >-jijlSLll ijjlall J5>"«Jjlil (j*^l * IjjytS*"" aL» jtl *^l 4!*iil JkjU- 

f 

u*Jj Impresslon of relict ^^jjUilL (j^La-jll £u»jIjJI *Ua*l 3 » ,j<»jVI 

. SjJl^ OWL’ jl yU 

1 

jjSi^JI Je jlai- ( Lol j ) 

0 »J • jj-ljLiaSll Jailji- ij 

1 » 5?J* 4jilj»-/jlCJI o jUl J$*\ ^ jjSiCll J 93 U. ■ 

0“ jCjjC * jl! .»fll Jb jjc- *j* J 3 N * 3 _b>.jll (Jl 4i»jUI *J>—> CjjJi 

£»£**jSI jjiiCjl Jijl» tt (/j5j^*® ^. tii sU J»j . ^VT‘ 4**» (Jlj>- <1 Cruqius 
1 YfV 4U. Jj . 4j 4_»jUI J-^eil Merwede River ju, jj„ j^' 

. t5>UVI JUaJI jl/1 ij ibjUI •!♦ 4 Buache ^lj» b 


( 4»jScJI JaTljlM jo IsJoTul^ijjSl^jl J»^LmJI ^IjLpbSuI J_j! (j! ^j- Ua ^y»j 
Jj! kljlCi * Ll*j (j-}Ll Ja*lji- Jt JjSl^jl Jai- !jdi J. : U7 >IT IjC^Laj 

j « Dupain - Trlel Jlj J ja » Ulijl jll 4 _UijJ:l dU J» 4 . 1 * i jjSjT iU»j^ 

j jjSiC'II J»jU>- ^b, ..!»* i»l ijlUj »tl yie ^m mIsII jjjll jj l ...t jjjJ )yM 4Li» 

dilr JosC O^" t 5 *jll U^j*ill L-ij.Ja-sl JJ^UI l _jAjt |>JL-geXml ^ < 3 * jjdjl JatIjtl 

jljlVI 4*UV oNjLil oljj \ y\A 4i*» j 4j»ljijijjl 4 aLU)| ^ijriijj • um jii| 

jjSldll JajUL^JI (jjlll j^ ONjUl »Ja J-Ul5 j Jtj Jjll^jl JffjU». jl^ 

jjjjll Jj—*»NI ujUU * j°bJI jbLi» jp J*jUi-l —A jjjNl - * j jlllj (^UI jp 

.tLU^Nlj 


>1—=-lj ^Uljl j* ^jijNl jJ«*» jft Jl_SS ^J Joi- 4ili jjSiCjl Jai- «_»j-iJ 
' f liT jNl 4> jLlil ijUllll jlj Ja tj Jja£jl Ji> jl j ( jSeJI ^Jtu (JJjI,J. 4wui)li 
«_Jj*»li ( ^U*4 jj^jNl £cU*» £_Ubu ^Ul Jaii'! jA jjSldll Jaaei IJiA jpj 

jjSlCjl J»jU>- ul jlj * ^UUlljyjNl ^cUmJI UjmLi jA jjSiC Ja>- jc 4aSS 4j1 

jtU» je O®*J lf»w >1«JI 4a jLuJU 4*S»I £jU*» jNI ^UlsSj LJI 

jjSlOl Js>jUp- (jLo 4>-UJll »J—A ^lsS ^r-“J (j® 4^1 Ul 4UjjlM (jU Oat—«J jNI 

• A^9b(tJI AgJu««i)l J 

^ ‘ j * j(> ptil»j» (^Jll ( ) jCiiJI Ji>“5li jjSl^jt Ja>> »jCi|^tr|j^Jj 

4 «s»l ^-jU»4 Jsll IJla |wU*» ^U s» li5 lil» . ■ • ii-l ^yi ^cLut* ^-jl jp JUUII 

J^Ujl b| N—ii lju>lj lelii jl JlC pjlaS a |Ju> jl» l^iiu je JuJI 4ajLX» 
ItlUL J[ li jUlj Ijw* *\* ^li» jl Jl^ jjuL» tStill ^ysN 1 jcUJI Jj» Oj—>-jll J>N| 

^iT jJ jjll jUllll JC" llJ (jto JUUt 4<i>.jUi.| djji-l J)U jpl ^y» J&ll 

• ^jAdutll jjtaJI (J»LjI l«jl IjU (JL.4 j%JI ^cU *» 

V_>j_X» Jl Jti» (5Jll ^yUNl jeU_.ll Jj» oJ >-jll »1 j>-NI jCd)j JUl llJjt 151» 

^ lil £j*T JLJUI jC^Jl 4o»-jltl Jjji-I uji jet ^y* jCiJI J^ bjUij I jL» O * 
^*»j)l (J»l_jil Ls»j IjL» (ju^ - jpe ^I ^cU*» jjS I^-J—X* £—L (jll (jUlil JC*JjSll 
4 * jLtlll 4*S»NI ^jLJI iiH> (jv> »jjt»Jl (jUllil JS^ 4 IIjL j j* S _J Itl^^j . ^tia&Jl 


— w* — 




(JJ 3 . ^. ) 

i jMaII ^«U i» ■■■ i ^|li-l j Jit ^jllj J Lm Ii mI I J^ll *«XaIS (jl ^iAi ^y> JmJI 

pl»«JI ^U pl»lc >U* ^jiLJI 4j>jli-l A jJlUI iU£J 

* j£" lill J^JI IjLaeurj» J 5 II IjA 4i jjSi^JI aLsj jil| Je 


1 jjsXJI J»jU>- 

JUS J»J JUu* • J»jla> il »Li)V (JjVI 5Lf> jll I_rr—l { ll !»{'■ jjS^ 

XJL» Ij J w J» U^lplj UL^l (JjnlJ | fV—l*H «JLik ^^I^ObUllj |IJJU 1 lt .-Ull 

ijl ) jdll j» . aU> jtl (Uc (^Jjl ^y-jjLdl i^jJlj jjiiCjl J»jU>- 

i)jC ol |v^llj • jl**1 #lj-y >—)-• l)* 1 Ipj* Ijw» \r ^i*» aLjLI (j «wJji4l 
Nl IjLlk ^Mj 6 lOjW Lwlil jjli£jl J»jU>>J t_£wlill Uii ^y* J$*"' 5JLC Jjji . _u»lidl 
Jclou "V J> 4 U 1 jSelli i_^wlill US U)lj li^ Nl f jjSi^jl J»jU»- Me J»y 

• ui j* 'j*U*1 J» UjjiiS^ -UjU». ^mij Jl ( 





(*>r ) 




jjll JUi-J (j ,jis> yU>L JoSi lcld <*f(jt 

i J*ii)l * j-* A> JL^ Jrji (^ilt £-LII v2»ImI£L[ ^Ll \^i\&' dJLSeli 1_>U»L1I JoSii 
i_>io*llll Ja2J J>Mi • Jl <»-U-l ^ j j!*K II J»jl*i- |fO> 

JaLllt jjCS_ «_Jt^-ll (3 j_)3^JI J»jl*>- |P>j v5yf, Ipji AjuJollj l»U 

■ 4a«Ja)l (3 ^Lll Of»-lj J^ll C»j£udl 

«*>» J» U)w< aLS! (jl At jihLi ji& N jjIiS^Ja> |H>jl (jl \»Ajl lil» 

• (j^l sj? ls|» 

Ijw( e l) i ( i t ) ,jl«Ju ^ *jto IjjUl Ailaill (jt JLm (\v) J^JI j 
(so)>(d *)< (to) j juO l J»’jla>- |^wj liJLcL» (jt (5^-1 i_ •*-J ; - Jui ($1 

J*i-I I j* ||M-iiJ ) ( ( 11 ) jjJaiu (J\j Juti a|U-I *JJ* j jli* I jw» 

• (jjSStDl (jtikll)! (ju giaS ^ll JaSiH liDJ» <_*»»liXr AjjLu 5J jL <JL»|jo-j (Jt^ 

o 

( ‘W jCi ) 



I^kJII JaiJt IJ_* £~j& ^.jSj» t IjL \r j* t i) t ( o*\) ^ j^ldi j(w 

JjL ■ *"*•• v>“^* V* *j?- cF I*jLl* Lj». ny (Jl 

..... . 


*-»■ w --s— ~rj— — (jr t— ' J7 u- - 

«Jj| j*JL A \jt *_A> AjjJr^ 'J>J Jjl* jl* )!*• • | »i i‘JI JaiJl 

i ♦ aLS 4 Ijv* f i JtS jj* (Jj> *■!—>J oLj ^ ljv« £0 Uj » dl aIoS £*I» 

o ^Jc ^iS» I 00 uo^JlII a)o 2> 1*1 . (Jj». CjIjl>-j A»La jje I_m 

I _ _ «I. _ 


4 *j> JM 


JaiJI *JlA J«*jS j»_j 2 j jglC _ ) l J*jL y. j*£m> j)I <_A*-lill 1*2 alrfl Jmj 
jjLlill ^li tlD-J Iw JaJ-l jM» ^Urj*)fl *JL»-jll Ja«l)l (jj> ^Ojui 1^«m ■ 

* . jj/\ Ai jIlJII 


Coniour - Interval8 : Sijjsdjill 

tai<8ej^ *jCi jJ««i l^-J» Kkytnyt Aijjlidjl J®jlai-l j! 

Lljdi AaU» OlajU* 5»1 ,Ja*iV l|^Cj J t Jai- JS Jjl» jjt ,j*J^I *"-J“ 
jjuS^ ,Jai- (5j) ^jVI jek» (j »OiAJ> £jUi Cl.i>J lfi j J>[ < U* ,j*jVl jeku. 
^kv l^Jl lii*Ji»l^yll a-2j , ^II^jW-JIj»-!) £jldl«Jjlsr ^ju) lJitS t ,CJj • dgJlsu 
JjCj jit 4>tlill 4J»VI ^jlaJI jti» (jt Itj • r ji jj^isnn^^cU 
■ Jjlldll J*jlai- jjic A»jJI 4»jlk* A>-Jj 4i*il iji jNl ^Ja*» twl> 

. « (^jjsdJI J^»UI 1» ^•l A»Lil k j> L_»lyjj 

;UljC a_Jjj ^d**» i^jLsil i^! J«»U-*ll Ijj* jjj^ _L»>1 Uj 

: c>\ jl^Vl 

•* * 

£ji (5 jJI A»jO ^dc AiiWll (j 1_/j*JU (J j!j UJj-JW Jfil A» J*» —' V 

* «daij^t (Jf £»ijSu ^l jjlldll J>jL> j>J> jt* ^yj * (^UilaStll 

( lf-l[ J y »jll ujcjil 4»j|l (JJl*j aUi ji-l ^U-t ^y» ^JiasSw) (5*31 ^jijJJl — V 
l^J[ Jjrfj|l ujllall ulj L«Xl» Lu»IiT i_»»ljtit (^jjmCjI j*»LII (jU 

• ^“ij^ iJ 

Ailijj-i jlUill .JJU> ^yr jVl ^Jau» (jlCd)l» { jVl ^Jaw ^UaSil ^JA 5>-jJ — T 

lj[ (j-djlj t Ijjka ^tjl J*»UU Jjd» (1)! Cjt t AijliSa jjSldJa jlai> »lil[ l_>^_ 

. LUaW Ijljiil ^j^l ^Jcu. jljL4l OlT 
Lilii u>l(N jjmCU JajUa- (JJj ^*1jl jjt^Ull (jl» t tLjLl ^*»j (_J*lj»-* — i 

• iLij^l U*ljM £* L“d» 

JajL>- (JC ^y»1 Jl Ja*UJI JJJL^ |»o d)1 J» AaIUII JaTIIjJtl j oUll uj> Jij 
(J*U*1 (AjL- (j-JjUaSll 4*I^U» ^ V Jic ^II J«||jiil j jja d ll 
IjLA Jb jj * ^lji^l* »j»| V® j 4lai jSall ciUJI ^.. Cl l ^li» J^lill Ijl» (5jU-i d)1 

. U^JI jLUU (j Jiij ^j-ijUadl iJUull jlallll j J«aU)l 


J-U to» c$jL~» <^»1Jl JjU J-J) <**# ^L*jA-l o*L»» 

JCJ ^_-*ji <j-"Llll \jjk $C . l»ai V® 15I f ljiV\» ^dl j • j* ( ^ 0 ) 

• Lli 0 • f !jjNV» iy T® f \jil l«X® ijjL) Jl J*»lill <jU tjjij 4 

I j» «jj^-i 1 ►!<j J\ J*oLM _y <_^lj* jl <_«£ 

t \fj-« j>-l • j*- J j\*»1 • Jii-J ^“ij^l »lj?^ <y ,, j?' j jL* 1 L_j" J^U\ 
<_/<L->.Vl ££<ju /c* jyudll 1»^k». A»\i.d<j jLLL£ i_ r ; -« f LiiSl f jl« <jN 
*JLA ujlilj jjiliC.H J3jl*> <£, 5#Lil (jl d|j<y=»Lj}l jl y*< jUaSlt JuUi <£JlC 

ji'jlll^iiMjljL^l *Juu» ^ijSl <t\i Ji»-j JjiS^Uijll jUill j \j« j* J*jl«i>l 

’ ul^lll «JJk j 

JJ* J* f jl» <J\ J\ J**LM Ju >y <^iji ji i_j"Lsll •julU! J*»ljtl ijj 

LL«U»« ilai jiM ^*»J (_)*Lik jit» <J V <il)jj < ii Ui^il l (jLLll <_j i*LL\ Jm«Ls)\ 

•uJu-UI <j jj-idll J»jL»- f L*dl (JjL> (_j>- jjT”^y-lj J*»li f ljLM&u>l !•*!• 

LjjSid jL#li |>jlkS*j <jl i*flji-l »jl_» Jl» <j jrl—i-l IjjLj • «Liljll 

^LTjl £ji lijjW uju»\lli Ju»DI Ij* <jl <^1 < Variable Contour - intcnral DjiS* 

\fj»J>- ,jJI 4ijj2i£jl J«»ljill <jl Jbtf( £\ <mk j|*»l ) "Lij-LI ^Ul iL*j>- J* 

_!•*• _ V* • _ 0 »« _t«* _r*‘ _t*« _ \ *» : ^iUjtl ijL:[ 

jjJU»* yi J*rij>. <jj . j«_• i»«*_r®**— v**• • — t®**_x*** _\o«» 

w I • •• _o* • : JDI jociJl J»»jl^ J**l yll »j><jl jatf _oL<j*Lsll IjmmUI — 

.jnJi\o*»»_\***»_Y* •♦_*•»•_ f*«**T** # 

; jjssdjl -Ljl«>- (_j*lji- 

jjtj d*II J*jl*> i!)l I* jl uC <ijjll5^ <\«jk- 4il |p»j Jti» 

• tjUji- 

I^L . Ajloill <jj^ ji jJI 4«rill <5j\A| ^jli-* j^" ->j** d . l l -LjL» _ \ 



^ ) JJdiMj ( \\ ) jdill ^ bjli 
c5-)Ul lii ^j* W'-* j 3 ci Jj5*Ol J»jla>- ^UaJ (j (_iDU>-^fl ^Oj 4 isUjdl 
^jUl ^U- yi v AjjyaCji j,jki:| j^s^J t jo.^11 jjCjji j yai 

^■i-r £*& *^i^j ^jjaOi iuijsji j • yai 

. ( \ • • ) j£liJl J ^ jyadll J^L;. 



( U J&) 

jjUl jjaOl J|- *la3J Ail ^ jjSiOl I»>- Je <U*jo lA |jiUa6| jl ^lCjl _ Y 
O* jtiSj • jjSlOl ^Jaa- {% «»ldl Uljl 3#Ull j* _ 4iji jl *sA _ !jiU,. 4 ) 

*U I OjO 4 A*U»1I *JA OjOU jlIc j^lou jjijVI ^U*. ,3 ju JbiJI Jjll ol c*lji 

. AksJI iJL^ jUI j jSlOjl Ja*. jc {£» ij^*UM (j 3L« 3|,1 jjc. jJ[| |jjk 

jj* l*i»Ul Jjjj t j|j^VI •jujlu ^jjU« Jp jjSiOl J»jU*. <_jjlsT Jjj — Y' 

. It lai l « 5lf< jjSlSjl .lojla*- £jft> litUull AtUiAI ^JU| llT” l ijLu Jil jljk^.l J* l|. »■ 

j«k“ J <—*ljlj^Nl ^ljjl •**■*- Jf — |j|_jjli^JI Jojk». liJLcU) — i 










- ut - 


j jl.L^Vl^ji JjCwJj • AiJlij Ijj J^iJ ijut jj#j^(1 

. iuiNl iiLJllj ^»1 Jl J*»Lill (jti Ai^Ul <j.l_p yt «jjsCjl 
: 3JUI £l.>NI J1 CiIjIjwsNI J*j 

* jljL^ ^l A>- Jj - *~ ( Vjl J 

l) 1 tsl t \fU*> jjllCjl J»jlai- 4J JUS*T_j : Oentle clope i-Jui»- jIjl^ | — f 

. Jl J-Lll (J[ (j»Lsll> 'ujC: j_jStOl Jojlai- <uiVI AiUJil 

jl il^ui ,*y4 j/u£j1 j>jlt> O uJJSj : Steep slope j>jJ jIjl^I — u 

• Jl J**UI (J1 L/Ull; IjJmOjCj j jSidll (^M 4*!»VI *»UI 

i[ t (>I.UI (jw>jJl (jji (Ja—j <!>■ j-» j*j I Moderate alope Jj2>u jlj^l — >- 

* J* JS»Vli (.jmIjII Jum 1*11_} 4*3»^ll ĕ»UI (jjj 4»jUt 

: jIjl^MI ^ (Ulf) 

»1 j-u. >jl>Ij • jJj Jc ju^ i^Jll jIjl^NI />j : unitorm slope Jisi« jIjl^I — I 

* 0 t / 

. ii . «> ijLijLu. jir 1 

• • • 

UlljOLe JbJLi jIjl^Ij lju*(5jll j!jl^V1 j*j: Concave slope yi. jIjl^I — </ 

jijSl^=dl J»jlai. Jx.Lr y» tiljj **j — ) t Jsll (j jlj^^l *J>- «Jj* 

. A*ill JLStt Ij-jliij Jsll <Jl«L «_Jydl» 




L.tjU„^i£iy1( » jjS) 

jIa^ l 2 jLj j*iu jl^l " (jtC 

jUa! : jUj c/ j^ jIj^\ : o* 







JO* jIoauIi iu t£jll jIj^I «iiJi J*3 :Convex slope «wiJ^-jU^l — *- 

A^tistull jjIlCSl J»jki- v_j jl« ^ «illi i»Jj^J * ^A*«Jl *Ut *'j*3 J 5 ^ ^ 

. Aoi JLI CiIjjSI^JI 

^l JcJI Js l^k- VJ-*U ^kaM jja^JI ~ ° 

. la3*Cliff «Jjil ^ j «iUij ^lj >y £*^ dj&3 

Jo JiL «jlj «^3 ‘ ^ **J <i JJ=^^ d J*i ^ o^j^' — ^ 

. Ap-jUI «_jlJ»1 {j* «UjSJI JjSl^JI J»jloi- 3ll» J Vl f * 

jSdJI J^.jiliOMU jN^liU^j-u-jjS^ “ v 

■ (J^ji J1 JJ 1 ^ lai- £_y* ol cfa. ^3 ( ' * * ) 



( \ • T J£a ) 


ioi u* ujCj ‘ U oVU J VI U*UI jjaOl -UjU - A 
jtĕssal jl {jciaii Jl J ^UUsJl AUii (JJ^J (l *'") j£—iJl J !^»j1m *J?3 J 

• Awldl J ojwll 



( \ • r jCi ; 


jUasNguOlM jl j\ Ul J>~ j jyiCjl J»jUi ^j 

^jJI CiUjUI 4**J» vjlix5^l ^Je t Jkcl~j \j£L} j * l_a— sei 43kJI (jj <U—j»_J l 

^yj . 4kijiJI lfJa*> jjll ASWlll j Aillil 4> jJtollj UuJill <—»1 j*Ua1! (jVi lai j 

Uii jjj 4JU>d* j*Ua^ jijj| (Jl <j>y jjSiCjl J>j)o> 4g)b11 ^ljiNI l)|* 

. 4*»tjJl)lj ^jJbeil) Oly.\k)l littl |jUf£ Ailoiil J AuJjUdl £>O0ll 

Slenlflctnt conlours : »jj*lll jjSiOl J»jl«i- — N 

Wr ^ (j^J < (j^' (•'*- crljl^' (j* JJ 2 ^! JJ** 

•J* (jk»» jljr| 4-djjII (jilj*^ tjkw ^eJS-J (j^-)j ‘ J>-ja ,^-lj -^lj 




•IjaII» lUUi jl .liL-JJk jl Jli l» 4SL** 4 «»Ij 3 »U*i • UkljL>-l t jl JajLaiJI 

jl» ( AaLiII tJL* JiC jjll aUj j9e)li jjS*5”"” Aai-J ASWill J 4Lu 

OVj*«^l jj* ju* £_J* jt * Oi* - Jj2v 5”~iai-J 4j>frljjll ^ljNl alil. .2*1 t)J» 

A*»lji j 4U^1 j jj» Aa jlu Ja AM Ijjt ^wj ^jSi 4]li-t <jjt jj • JolM IjJtJ 4jtljjl 

. ykimi^u 

<•1* A»_yi }J A_J « << U £j\ j*Uoi 4 »j»'jM C ■ jusll J> 4» JjSS^JI J»jlai^l «JJk 

JU» j l>» V* Jo-J < (jjj) i/j»- j f ji V • * Ja>j l jJU j \ ‘V jjS*5"”” U> 

cdJ>lll ^jjd» r J»'jLaiM tJA ^j . ■JjLsdl J pU A • * Ja>j 1 ISuSel» |j jl 

. L.U j 

Index Contours : < L_u J| jjSidll 1>jLi- — V 

ASjijl* i^—»- ^yi A>j-i ^Jll ju_*sll Jasell <_ujjJl i JjSj 5JI .1»j!o>Jl 

.^Luj^llJ 5 j jjSjdll 1» jLaaJI 4J» 4» ^j»>J(£&\ cti_JI jjT^1 liL—J^» J^J***^ J 

aL» jScJI j jjl* Jbklj Jai- Je. Jb ji V ^jiLJI £jjJI j^ j* l»^J» Jl jjUI IJ 

• 41.«« <*w|j3 (_/>l4«A>. Ujlj.1, 4lajjsell 4) jJil jt 4««*J» •j*\l» jJb^j 

l£oUl (£jjSijCjl Jt«li)i 1 ^<1 jjnalii ^jwjj I^IU 4« «.li Jl jjSlCjl J»jla> lal 

■ 4 U j»dJ 

jjwSjli , jjL j5lj jjijVI jj^jLai p«».ja j» 42i jUI aJJk ^ljJel-l ja uSJbLlj 
J»jL>- uAtiSwl Jij jls*1 SJ Jv»Lj4« y»J» 4» jjSlS^4laij>- ^eiji ( \ • t ) 
4»jjSidll 4laJj9e)l J2fi j^i ( \ • 6 ) jdill l»1 • 1^-jjLai J«2C J 4iiUI jjSllCjl 
iajla> (jj; jjwiljl J—i*UU • 4 >-JjJ l CjIj jli^Jl 4Si jl» ^|jL9eS«»li Jjdlj 4 SiLJI 

• IjU ©• 4ujfJI lajlasell (jjji j^Ut ^La LjJ jLat ! jla 4iiUI jjSlOl 

. JjVI 4lai jĕell ^y» LasU Lbjm !»J 4jil2ll 4)01 jSell (jt liU> Vj 

lntermedlate Contoura ’. - j~Il jjSiSCli L Ja>- T 

• Ly*-^ (J*** ^ll 4 jsUI jjS^JI Ljki- lf*wii (^ 4L»»jSli JjSidll l»jla>. 

. 4 Uj 9 e|| Prescribed coutour interyal jjJtl ^«1 jljwaLlt 4_ii j» I^jj ^l_JI J*»L)li 
jjStSCjl lai» J© kiJl Ul© jls^ 4lJjSi£l)l J»jLeell *Jl* Ia>-Ij Ua>. li jjit liL 


( '; t ) 


J^lilJ i il IjS- J**U» J*jlaaJl *Jl* *&■ jljj[; Vi5 li[j < Sfsfniflcant j^sll 

jl j| j t lndex L-jj J| j yaC!.ll J»jU-^j* J»jUaJl C.>^<UU iJ^I ^ljl 

j i. jj2l£JI UjUaJl lC UliT^Ij iUyiJl; 4 j jy£ UjUi- tgl £»>j& 

'. 1 ntermcdiate 4U»jsll \j jsdll UjUseHj o j*aA\ ^ 3jli-l »i* 


jCsJl jU <wOjjll ^jjjSlCjl UjUUl U-ijC ( V* 6 ) 0^*1 J 

. aU*» jsll jjsdll J»jUUl UojC UUo iaU Ai jjsi^^U_,*• JS: i£jJI j*j ( ) * 0 

>«jjjU iU» l^i-J iiUlj 4~J-» (_SJjU JajUaJI »i* ,j4-J «-»•**“ ) 

^j^i ^u» jUjwI UjUyi »i* jii.* jl ^u * c$jUl 








« •» I 




«J~* 4 Ji—^ j (^ 

4ljCj j IjliJLui jIjl^I olT li^ U . AWjjtl (jW»! jj-J» 4 «^ji **i***“^ 

•j^Ji 4 t5*j* js-tji 4 i »j* «Jj^ jU V>> J (^* 

4 asIojl^) a* *> 

f» «l^ 


Ji V^1 J*jUiil kj> J^t-j tJj^ J ^.^1 f i£jl» jW-J J» jjl JJ-NI ^yj 

Ujjl* jl Jp }i\ ji- jIjl^I jjW* £*lJ- er^' *“ J •>•*- \rlfc» l J^ u p -** 

. JjJI 5|js t_JU«lsll Ittii jjTj 
^ « “ 









vl»*l 'j il aL*»L jlai-l »Jl_A ^Jom ^ jl |*U A*-^ 

Jt-lS Ajl <J1 # i 5A_5> * j l 5jli-l »iXA j l^Jcuu oV (4 miJj J1 5. jjrtC** H 

Jt*^l**ll *<S* ^jij 1 ^y* A i »O l 4jwUjll jiyaOl Jj£u Ji ( 4*—JjLaJ 

■ jjl» JS^> 

Supplementary Contours : oL»Vl jjSidll — 2 

•j*lt jSl AijijSi^lll (Ljil »I>1 |juii Jl ( 5«iL»Vl J jIl C Z. l l J)jL> kjLaJ 

J«.UII jv_d ^ TT. - ^. l^«sto«»j* 4ijUI 5 jjjsXJI .1»jLi-1 A Jlj*Jl,j* 

. AloiyLD i5jjiCjl 

Ijli . aLi ytU ^UI ^»1jll J^UII Juoi aJU»VI J»jLJeII ^»1 jll JM\ j 

J*»lii j^jkuj’ <jU»Vl J»>jkil jli jls»l • ji* JpjLaJI jj»ljll >Ul jlf* 

. Jti jli.1 A-i- »jji 

® * (—<ji..i« JL» N • • i_»j*Ju (j*jVI jIjl^I ( 1 •'L) J^**^l £**fj 
jH*J ^jl' Qj* J Lu ) L_JjUj UlLi luT*j Ult ■ jl*»t »jtc Ajji jjilj Juli Ijm 
|J tu> jlJ l_^ 1 4mJ> ^ILsII 1 JlA ymu»JjbJ AiLlll *jli ( JLa> ||i 4 jml jliaS l l *-»UlLdl 

• ( ► VI) ^}Lall -U>- J» jtej-ull jj» u^jVl 

■^ls^ Uli < »jm 5 ^ a>L_» >»( !••)<( \ # ) jJ»- jj» LsiMl iiLil jdjj 
(►“j jli jji j jZ<J\ jiLiM jjjjk jj» (jijVI jIjl^ I j*J»j> N 5iLil *i» 

. AJu*i juisll Ij* jjj» ji Iju Ao jSc j» LL 

4»wJ* jJ (»_^l Lti-I j*>) ^jill Li-I ji» jl J5^ill j» ^Lljj 

jv» jjL j'Sll jl<A^I Jji* t^jll J*ill £~»jll ASLiil ^aljLadl ^ILsll 

^UoSll I IJV» (\ * ) Li- j4 I J(4 (A« ) ^yill Li-1 «—»jil Ua*J * jv» J-will jri* 

*_ij[s> IaU* jdlj p- ) < ( V ) JpL 55 1?! L* jl-^l jdi ( s- j> *_» I) 
J,d. ( >■ * *_» I ) ^ALsll jv» \ • • j jidw Li- j- (I jv» A* ) ^jill-Li-l 

.('>)<(*-') ^Ls: jo L» yju jIj^ 




J; 1 * jjsOl a-i>l Lu U> J^i V jj«*JI A^- T> j 

tilc* ^jJOi V AiU t tw t>ljiV lfl>1 jj4-i j lfJl «Jli» *1 

V 4i\ ^pUI jjssdll J**- £»j1 t±l~»» 4 >^Jj ‘ VU' JjSiCjl J»>* 

t3>*ll tSfci ( \ *V ) J5d)l ^>lj > l^ -jj*" J* j ^* 

, t«c jillj tkwjlllj jji^JI J*jlc> tjjj 







(«*Y J jO. 


Oeneralized Conlours a^- il l j y.C 'I I — e 


— Jjil O l -Ljlt>- l^lic jJlj — J^ll ^ku jj O_J>-jW OUluiVlj ^jLsll 

t5jlil j £Idj i^sdllj 4« jull 4ils£ CiUuiJ (ji*j)l\ ^Ja*» (jkj*d 4aeJ> ^ 

•Jt* ^lj) Ail isl . jjujOll J»jU>* 4*«*I J J^ *ill jjjll Ll (3^"j^ll ijijull 4*flll 

J.jlafclO ^ji *jljk9e>l J LUisl jf\ «>jSH ^U» (310 UJUI tgjLil 

. Ljle JilJ i«lj3*»l jt5^1 i J jSl£jl 

J*jlil J«**t> JSa* ^J.-»1 5f»-j)ji»- jj-4-a Ji 4 >jj»£JI aU> jtl> £j>-JI» 

C$1 t J*jJase)l j*.jll «Jl>l»lu>Vlj ^jLsll jUsdl ^j»jl» 4i jj3ldll 

. ^Ja jMI ~U ■■■« Ailil i> j*s)l J»*ljA l^Ijk>-jl ^jll Oljseill 
^JI CIL jJI j_ji j^\ £_>-j ^.‘t «ua.*.UI jj3ldll J»jl»>- j® (iQj (Jl # LLlu>j 

. Oljpcill «Jtik ij>-J JJ l^slt (jlO 

A_toU-j — 4> j«s)l J«l j» OlcJUdu) ^aj AiliE *JL A Ciljscill Cl^J 

aUjsJI J* U**II .Jl _* >lj>l ^jjCc J Sjjall - UUI ^jlil 

lnterfluve A> j_)Vl (jt> L ^jjlj^bl A>jLu-lll OlcliijNl Oli 1>—Slll iajj ijjjSsOjl 

4 » jj3sOll .1»jk^ll ^ JsjLsbII *j.-»j • lf-a> ^jll UjMl (jJ'—^ A»< S3 h . 4 J»jlaitf 

.Ull 

jl Jjj' jjll A>lill J* (JttjS»’ AljUjll tl>leli>" jVl el>li iwjll Ja>j J>U>Ji 

^ ^ 

‘ 4*> ji .ljj)l Ji 4>|/' i**lji ASlal* j U^jNl jcla*J l jl ■»! jl 'H* l*j J* 

1 3 | u1. (Vi*.Jl jI^' •j-JIjj ) s Jfii-Ji jlf$' ck*3 ^ ^IJI ipu 

jl^Nl jkij jU l )\ u*i |>Ji*iIl UUjp C*»l>> iiUi* J u^j>l jy*\ jl iljl 

j* jUyi <j ju> tsJli (\ * a ) jdiii Jl* 9»3U* £«*jl ^ijMi ?^* 

^ jty^kuj £J9 -jBj Ui^l IjUc jll Aakll J (J^J^I jja*» uijM" * JjaOl' 
*_,...u J| jl^NI jiljj «I>ljasi)l «J> jl UU >1 JjJl <il *z^}y?r ^ts* 

UJ Jtjtys • jiljll *if- UJ>I islalll J 4> jU.lil OleliIjVl«I>li JaiJI J-jO 
. 3L - ;I ' 4> jjeiOll J»^Usdl «j* Alli jCill J 4*Wssll J»jla»sH 


(\ *a ) jCL 

\^Lj yjO uJi\ y*>l 

t !■«>•-« ^>1 4«>jlj«> Ailaiil (>U J ^ji\ jJa-J L)1 bJjl ISL» 

^jS tjl 4*^11 iJL» • ^wlijll jl^-'^ll lf-ju»-jl jjll v_>ljoeiil |ijS 

^SjUl £j\ jmII >Jt |tjS l J i » «"< J (l .J^UI j llj3l Ja_j!asJI J,li» 

( \ ^ ^jX!fJl j |£*" aJI^-11 AseJliII (3jCi> ^ \ l* ) ^J^JI j_j ^ A«Ja(SU ASiUl 

, J^ 1 ■U*j! »3 C> ai t*®l •*! i jjSi^JI .W'jLseII jl £jtf- 

: \j _jllXjl Jailj*JI j d \jlNI ^ljiiii»! 


j jjU—U» Nl ^^^ioll jljJ^ \ jjSl^l Ja»lj»JI Jl, uljlMI (-iliu 

LjUit^ll A fj^ jLudi» ulilll jli—»I_ jS*»V| II^J y«JjLliSll 






<.£ jd\ IJVJ\ (Jj\otJ\ »Je # i!Lu jl\ JLwmI J J_)Vl il»-jJ\ 

•jL_jk ^ljtpeLwl J* ijijl-l _j>aJI j Aj*ljCjiJII teUJI ^iUi JeU J*j • uliJpjllj 

ALjU) AgUll CjUUJI £jJj • (jJU»*}ll Uilji- , jj4-JljCjJoJI JaTljoJI J ^ijUU 

3L*ijlj*dl J*u»Udl jlj»l ul» Jj* ul UXlc>1 Ml tl bjlsS^jU» ^>U- uljM 

*it jla» AoUJI (jijU^r Layer - colouring uljJ*jll^jji jUj .Vp-Ij iI)j|/^I.U£mIj 

. Hal! - tone J)IU)I 

( L^TlS Ua j»JJ Jl J*»U)I Ji jl» (jljjMI U»U-> jU>-l 

J*U)I IJ> jUlsi-Ij . Iju>-Ij b jl l^-U-ij <i jjaSCtl UjUtl luOj 









( J^) 

)\ jjui jj\±\ .j- j.> 6* J *»-> 

K_i jUbU 4}J\ ^Jc-J Ailaiil jL*> v5X« J* 'Jĕjrl J i*4’l t5jjSJ^-ll 

. VII 

Iju»- b jjl Jl j*- ^l £>as* I^Ij U ( a * s ~ J u^ U* 

0jU' Ijj* uU — ol-i'jll JrC li f^?-il yj — ejJI Ujlll li-^-5-1 14 

. Aiksil <J £_U- jl Jcl ^j-. tSJll ^IJI t>JI Jl. J^ triJ^I c 

. Ijp- 4jJ! jll t>Jj*ll j Js^kdl J-J u-J» j li* «->*—J I* i 

W Uj! (Jl Jj^jll ^ jl>lsj* f l.»AsJ <JlV i ^ U L> 

y^Njl ^y. IjUtSjJI jkJi I jjlll^aJ ui bCc • ikjj^l J s -.Ur cr J«i 

<rWjju J_**Jj ^JI OjUl fl-*£*~l j •* u : Wj ^ 





IjL»—.7 Jjj 4jj\ \ \ jC- ) 

(jj])l> (jUX**J ol AjuIT j* AjlaillO’^li[ dOd Juu lii^T C j . J^Lll ^JI Js- AJ jOI 

b| L«1 ■ tj*Xu<) ^imj ^jlill IjJU ^Ijiy ^jll JLi-1 ^ (ju**l |f ^n .i i i H 

^Ul OjOll Ijui (jl (j^*|* jai^i-l j OjmL Jjlj J#1 JjUll jlj 

■ J.J& ^-^1» ^ £U1 ^^li 

I jilC'II JaJlIjsell (j jjlidl ^ljbeiwl 

• JJkdl 5J/ J oljNI (Jf l ji ^Jl»£~Jj StlppHng ^li ilaiyyi JJJiitij- 
^jjjl AlWll jIm*J Jc V j**lj J-»Ls jj-imu 3j>J tj-l^*|f Jjll aS 'l I^J 

U (jjlj SjJjsbJIj £l» UjI; -i«Ja—il ,jJ*UII jfA*> f jj-J • Ij^^-J* 

l&£j j jjiUI ^JWbS-J (^ll Jail^l j ^l-ic AjO Jwljtl *i» j *J<#JI J-U»mJ 




J? £jj£. JjUii J; ASJa J» X^.r AseJj IWjlasSr fO»£->V I 

Plaslic Shading ^.li A-C^VI iJstdll j tij« JJHi v5j“-1*" J* ** -> 

ASi^UII Oblique illuraination .jHJ J»L jJi <** L >*l./'»l (J^L-I Jf 

rjHJ jJU-«» dj*-J J* J-S" **\ 

jl» ^ ^yj t J jill Jlpill J* *ji^\ jA+a-« jl iil jUI »A* (j 

ijj-iJI CiljJLssddl JiL ^i; J-iL' UjJ; L^illj LjJI AjJlplll 

* <14 ^aill 4«|^J 

jjj • U| jj^L* UU. *jiJ\ JJUu jli Jlcill • J^l <—U«j J ^2» Ijjl lfi J 
jju-u. o1 ^l j^I; iulj»- J® Jj«*9bII V->^" •• Vfi ^-1*11 *-'. 

I^ll jloliU Jjj£ J«lji- J*As&oJl /> ->* *■-> 

ilai^l J.ij C^Juil-l j)l Nega«ve LUI \f&Jj LL^I •Luji 1 ! C- 

.3UL 

m 

Jt ajJLl jUill j !j*l £ls5 w Lo /j JJLdl j 3>~^II ujUI {±*£~>j 
Ji LLL-I jl»Ul j Al5^Ul J^Uall jl ASi jLH * JlA ujii &■ <J*j* ii-1 - 
fU:a£«.l j Ul^s-lj jll i^JI t^ii < ASLill. t5ji- VI J-«*DI 

. j^UI A3 

AiUl«Vl £* Ij—'V jjij Vl jnJa- J-lC jjl» "LjDI «j* 

. jjSlCTH Jojlai- Jli i5j>1 Ajil^*-^ 1 J^J 

t ijjS^JI Jajljill j J-JLJI ^ljJelwl 

jmJ ( ASladl y-i jLu" J-SC j Hand - stlppling tijjJI JJLI' ^l^»S*.l ^O-. 
o&- jlisll ^Lijl £jjJ £• ^jAi C»!)Ula7 ^U-J Ai jjlOCjl aLj^I 

ojUIj oL*; VI oJ«l <^L O^UIidl .L ^jj: 

Ja£c <j Iijjj l^ljLseiU 0!)LUidl ( \ IV ) jd-lJI 

JaiJI jl LjSsJll -t^Lill ^ A»j^f J* f J——** 0*-) C^“ ^ 


til J-*» (_y»- a J-**^ OjUI (il I u>- \fU+i t-Jjto 

. u^OjW 



(Uf Jii) 


JjuoU* ^y» ^j-iloT Ji ^Ul clijLLlidl »SM Jom (jl jlall *JLA i m 

-U—J »Lu COUaS—• lljw dUi »WI(/<» jj^J * *'lc'NI Ajbi—{ £M-uJ V jl (UyiJI 
iiUil (5 jLJ Oj>- iiJl *Wl j» . LibCjl OliUl «_^dj JJUI 

AlUll (J*V (5l»U-l l^*fc«j ^ja JcLij tU-1 l^uuu ^y* v-»ju? N j*. j.ji«yi ,jji 

. I^ —»~ (!■) J»ll Jilu ^lsil <Lu jA \lM 

J*jU- (jjj A_»UI ^jmju l s < L«t UL JjU* ^Ijl— 9&J t_<J-ll I j* J>Llj 

Ja* ^ljJelu.1 15^« Parallel RulerJSection Ruler » 0^1 (/j JjlUI 

\lSZ.A\ OjUlisll Jf ’,±£ Oj>. Zlp - a - tone ^l* iij y \lj A» j<UljlijL-.ll jljjl 

0 

^jLisll JlsL^t * 

l_l LuT 4ijj2iCjl Jallj»JI Ji^ Jj-* UUJl ij-JjUsII j*Uall Jf uijUI 

ji iU jUI ja 3u-i jUdl JlCs&l »L» Jt« ^ljis-l oV * l^tjLi- D ^eijt 
U\yi\ 'Jl lfJI, Jj-*j!l {*fJ* J^-JI ,y» JCL OULLilj OLjU jj-jUJ j>y m 

• ^lwoll aJu> aLij>. «JlsUc Vl ( l* jJJj l^Lj-l ^jClc *V ^JI • judll 

jUr jl £$f ol Lilc jJall :*l y J_« V>^* ol tfj 
































\W - 


X ».ul v jJ^—H Ja»lj»JI n£j* ^J**-» *— ĕLL- ‘J*** 

;j^ei (^jjl jdl^ ^ilj £* 4 » jjSilCll aLu jStJl ,jll 5 *«J»jll A*-jjU*JI j*Uall 

V_*\»\_J_3 y» J*jlasell »J_A ILmj jLaSll OUUaSlJ *j jwO»’ £-jlj y»J jjSS^JI Jajla»- 


^si* ijll J*U»II y» LilsiM Cillill ;0-9- Jc. (j*jOiJ £--SK (1)1 «iljil JijW JO-J 

OlcUadl. dlSi Ujlil f t *(M • • ■ * -.-Tlll (JjUlj *> JjSiOl J»jlaijiry a!jS y| 

42*jUl l/ »i» u)l» W***» ^ Ij^ U^liU Ijljj *■** U - ^ij^l (_r^l 4j-»jLis!l 

I ^l js-I ‘JJ^ J» jjCll !j y* Jii» *)l Va>jpe% ^j» US JjbiSl jl ^l Jj-a-j)! 

* 4_»U1 


J-i*lSI dlSS ijl» j^—»sJI jd»J t 49B(I»lj iJl*» »Jj*^ i jjSi^Jl Jajla^ll ^JomJ 

d)*^ • j» L)1 ® Wl jCjaUI Alai_/UI 9 J-uiJJ l» jCj* 3jJ^l JljS-jTjlOl 
J 4*^1 ^ |^.Li ^yt Cultural Features LjUai-l yklbll» 4-»U- *J»o>- CjLjL* 4»L»^ 

y»lbll *I_a Jlj>-Ni lj—1 J c^ l>1j ^-s-s^ii »jj«*ii yljl®**'! J* J*** 

■ Lt ya U>' »Ui-| 

Ja_il Jc 4» jjSiSCll JaTljjUl Jl Lj-JjlUI Jld-iNl (j*jU*«lj 

A-Jl j *jljlOl L|Sl j* <-^-jdl j i_J jJJ t U\C jljU-l J*> \&\ OlijS-il 
J*d» (1)1 Jli— 2> (Jto- 4» JM*J UijiJ 4*^11 J» j Vj < LajJI A*fll (Jl <t Ajils-NI ® 

* 4>jtll (J U (Jl t ji—JisSl i—»<— jll 

^jjiS- jd-U Je i_ii jS» 4la» jill lfU» JfU J»ls*i(l jj-ii lisS jU- J,£jj 

(jl jj^C 4la» jSeJl I^aurj* (jll ASlajJll tij l—)l L»UjU»j 4la» j£ii\ *Jj>-t U 

4 

lili . iLyUll j dli. jA U 1 Je liJ Ulc 4j^f Ulail tS»aj Alai ji- ^ J— 

* >11 Je *j^ali JJ»S»» ^lsill j|® *U»Lf jr-llil; ASjU» 4>j*» lil ^ 


4 » Jjiidjt 4 la»jl“l £»lj y» AiUulJ cJUajl^ <J^ UL*_j"U jt li jttj! liil £»l jll J 
4 ia» jStJI ul L»!jl ■ jtSaU jChlaii j*ll UtuiCu liwAil» AilaiJj liiitlw» j^j J 
lUlcl ijji jj« 4 U jiiitM (jl J* _jl*l| j 4 *ill J < JLadS jj.dll ilj« WUJ 4 - 0 . 5 li *jj*» 

’ • 4 jwuSaII ^Jp liLud ji l^JLio 


~ \U-*» 

l^.leALij jjajdn JUjUi- jdil Jl Jolc *) \*S»jM _ ' «iUi 

Ipij . \^LL4j ijjSi£jl JJljsJI <*»lji jJ» ljrt£5"^jl ,j^—* V“ijL<JI 

~ : jtkllall *jjk ^l 

. Dotnic Hiii : cJLsJI Jdl ~ \ 

JjJL m jljL^lt Ji*»1 £j» • jlj^l 1j-J lfi1 jlj^i^l 4»*^ ^ilj^j- £"./• J* jj^ 

J»jLi. V_Jjli' UujJJI 4&£> A»jA 4 jj^Cc j t tj <i> jlj^li jj- (° 

( UI ) J*=ell JjU Lly li liil jJj ■ iniijll tlilj j *s£-ll JtL"J 4^«iii\ljjSjCjl 

A*^\sell»jjt ^IUsll oji ( \ \ r J^£JI ) \f^*y m ^jll ijjSi^JI aUij^!: 

: jIjl^^I 



^i*.! 'JA 1j-i »jljLC*il ijl tsl /i. jlj^l JjC-i- V'1j^ £**./• J* u 6 ,J V 

iU Jcl jjc Jdl J*i jl <JI, Juil jlj^til; ^Uj^l j Jsll &\ f jl-^l; 

J» V j\sr 5 U> 1 I # J 511 S- 1, cf-K> * J,asB;l i ^ 

jc^^jJI ^jUdl ^lUallj • SJLelsU^j- StL^Ij U-wLTj A--1I ji* jjssCJI 

^ji ( \U JS^I) jll AijjuOliUj>lli( V I) J-^ii J> 

• Jd| ^jl j> ^Jjll j«il 






(w t J&- ) 

Basin • 

.Ul f Ui* V>ll j- >1^' ^ ^ «j*^ 
.J^r jJll <sM J<sJl <y 4U»>1 J,>A l V ^ ■ ,n,and dTainftge ^ U1 
tjUlJdl?lUU -u»>'i>U2 Vl 

J\ >V1(J1 li*.> >.»1J jbAil ^U^IlJjUljpJ 

>^;u» f _,-> ( v i) i^iJ» ^wi^uij.ijjssOi -t>yi 

yi, jIjl^I ;jU ^ii-l *i* J jU^Sl' ul IJ ( " • J^) 










j jLtiiLiU alijW ^ysL t Ji lcjJ^U j* g^.-J L>Ui»'jll .lijl» ^ysL U^ £j* 

. y>- I ^lislNl li* 


False Crest : iilOt Usll — t 

U^ >i—M J • J«JLi jIjl^I jljl^l jljL^^l l*JS» Jjis» (jJI ■Uaiill 

(U*\) jdJ Jiljll ^UaSll J^li. t-JjliSi" Lji^ «Jk»Lu j jSlCZ.ll J»jLu. jj5d' 

. AUll »a» Jli 



KnOll • »j—jjt — • 


i» jjSiCll JejLtlU J^liij . i! »Jj L .. , -^l jjijNl Li-J j**ai*J JM JI 
jflfeJI gtLu ^y* Aiiji jj.-ljLtSll ^Uaill j iji Jl «JeU Uj^’ 4 <L*ii-«J ^ii» »J»jli 

.(\wjsrA)Ujjaijj a Ou^ t> .j.ij; 

Salient of sput 1 I jjjyJI — *\ 

Under teature 2 ;j»lU ^ IjLe j^i ( J-i-l jl Jsll j j*U* j# 

j jjjJI li-e j^liij . ji-l J Jsll t/j Main feature Uj t$>1 !>Ui j* iiljl» 







,3^* I^LjWp- iiiTjll u*/)l\ (JLJ AjjjSidll JoTIjlM 

. (\ \AJgli) LliTjl Ji*ill j^lj^ll 



( \\A J-Ci.) 


Rc-enlrant:; _jii|| — V 

Lts*jiill J)j£—lj 4jtL«VI I^ Ti .j> Ji-lj ^«iijll jjLlill ^eU** ►L^l vi»j^ L ^ 
u® jMIj- J)UJc iijjS^JI iUyiJI J ;>dl (\ \\) JSUIoji*j. ^jjjj» <5s 
.1*>jl*9> J^ij . leliTjl jS* S/l ^yl»!J^ll J->Ia 4.j juCll >jL>- iJJl 4iiiori.ll 









“ M - 


j» W4; *>i"j J j yi^Ji 

- lJ £' J& J jjSi^JI 



( m J&) 

- : <*=* j* Js- “ A 


jl « Saddle J 3Lij 45 >NI ^ jT J-i* 4 SjU y>j 

^JI ^slt £a U*j1 i£jmma (J lcL (3jdr UJIj • J—J-l ^yUidl «Coi® 

• U • jjlAl jUjjl jl J>i >1 Uj^—* JU 



( Nt- >i) - 










Pass: jJ-l \ 


£jj» jjjJJ (jJjJHja £jCjku tg>£4> jNl (jkiaJLtjj* Sjl** j* 

^•Jj**^ Jai. IaL 3j jjlCjl iiai jaiW j (\Y\) ^djl Ai^li lC ^ji-l j*ll 

. JL>-I_J i-J 



( \ _pJl• LjJu (>cl»L)Uij jA ty) il jLa _J*J 

J* J js C)l J*> yj » >* »Aij Ujbs J»j 1 j> ^ ijjjaCjl 4 »jSeJl^> 

• J^lj yj w^ (_j> Ipcll 


: ^A\ — \ \ 

Jj J» jj*U 1 Lj*^ j Leliu» jl <*Jo *j*\b ^gt j* 
*g*jj*L (JiLa* l* ^jiLlJlj LiJlj ^i-l j*1Js • 4»j+M »j> Jjj* *-\ift AijUI 

« **c.L.JI ^.UU ^li*t c_i L z^ . . . U jji ji•iU jjuij ($jljC)l Lt 








('xx j&) 


cn»: Jji-I—U 

4 j; J* 4 ®* 5 ! o*-»^ ^k*» ut istiUi J*i£c£ 4 j*S^\ ij* ^ku ^ ijU 

• (\ Vf) jCsJl^y ^ejJj j* l^*l-iji-l *»U- JuB jjSiCjl J(»jlai. Ji^Sij 



(\xr jsi) 


Vallcy ^Jjll— ^r ■ 

Ulj ^>1^* 4*lwU <1 jjSi5^-Ujlai- jXS ijjSiCjl .knjSell J *UjVl j^laT 

- j** 












Water - Courseu\_l\ gjt. — M 

* Aj ijlS"” ym LiUptjl (^iljll ►!I j»3 J*\ t^jll J* 

Watersbed:.\J| lai. — \o 

',»"r - j*j& Waterpartlngjjl gWaterdivideb ^l» liU>-1 L»JI li* «J _f*,J 
^ll i*i»jll jVl Oil f jp’ iojNl ijij^ ^jllj ^UjpJI Jfll ASlaill j VJ^* 

(^Uhlj^ l j jj—*J y.iUll *Ul £jjS» «iv,>j^l ti *j?" (J®^ 1 S*^ i3* aA1 

. Heigbls of iand^L Jj^Jll j! 1 j (Jj-i Wl IjU Ua j,-j • Oj^ 



( 'Vt JSCi) 


Plateau J A_*<kll — 


^.^■-..1^5 oltirt»- (j-* *!*■ «-*t^ ^jj 4 Ailai* lf*^ *i«v (j -4 Ji^ 

^Jl Ajjj^5CJI aLujAiI ,j\S lilj . Tableland^A liU-1 *_»> 1^.1» b^^yj .a»dl Ji. 

I^SClJ -Ujll Sslati (j *» Jjadjl Jajialll Jy. jl£ jiSjJ-llj^ | Yo)j^illUvi 

. C ji J» Ijj-Jl .j* ^jUJI V*IU ^rC-ij . <-iiill «Jl>Nl ^ V->^' 

No contours : jjIi^JI Jajlaa- <Jli- ,>U* ' ) Y 
dJS^-jj 4»jjSi5^-!»>► ^ <y UjlasS jll ^JljCjJall Uu>l^ $£ o» 

'jg !L j^s aU>I Ustij» ^)! Aalaill (j (>jMI <il 6\s >> '^ (J“** j 



( \Y» JSi.) 


*JJ* li».j < aIw _) j I >Q l 1»jl*U Jl (jfJ«w»V 1*I J)1 l antt » , » 

OUliL»*j1 Flood - PUins 4mU jwi»_y UljnJlj • j*llo)| 

• jJl. . . Deltas C.VU jl Marshlandi 

No diatinciive pattern : •jJt jjc J»lf1 — IA 

Uj jlidl JKlS.VI I jdt lUc <t»j j7tCT.ll aU»jsJI uU»-1 j 

<Ll* £jU» jl Undulating grouud Uui- £jUl jjijill >*a l<U»- A»^lU 

ijjUdl J Ij^JI j JU-I j* 1C* 4 aU*II jsll 5»y»dlj «J1#9bs)1 C»ULf iseJ5 Hwnmochy 

• ^li* Oround qmrainf» iOjMI OUlCjij Pcneplatna 












oUlluJI 


jJw ^ut ^*ill jUI JaaJI ii|}S Seciion jl ProfUe ^UeS ^|Cj JUaii 

jJa^» ^y >jVI jJw> jyi j«»j[ j#J ( lJ lu jj^ J* L»lj 

( jl*l''*J 4 h 4»U^ li ,jA4»ii j Iajjc-j <_iLla.fcj JL».^ i j^|l laj* £li»j\» ^UaSJI Jai- 

• lj>Vlj Jljijilj Jj^wll 

J* ^Hwll ^J iSj^, t5<jll JJ^I j(*!j sJl»-I_ jll Ulailt Uaill jj^tj 

^Ua* Ll jt LidN Aj jjJI Aoj^ll J»-V ^Ua* ^J bijl li}1 jl» . J_jl* 

( l. ms.I I^* - ^*ll jj» i-ljLSjl^ja j ^ll ^Jk» Je (^iljll jljL^I ^yo jw Longitudinal Jjl» 
J* jl -Jl <J1 tgjdl I ^la-“ jIjl^ I Jlc Transverse Jo jl 

• A_«i t^iljll 


• ^ALall r j asj )» 

! (^jSujl» i£Jl>I» AtjjiiS^ <li>j» ^lj LmijLill GlcUutl 

: Jj^ll UijUI 

OS J* V^I'-5 \iy^ £**j. ( \ V*v ) jX2ll — \ 

• («—ALSi^ ( I ) ^laSi 

^UaSJI y? dlJll ASLtill ^J* \f~i» A»jjudll ila»jil| ^J» llo». r j - r _ 

•(<-*!) Jai^l Jjl» J» i$1 Ujj* 

Jai. I»jl>a Usil Ua». l^i ^amj i lj-Aa ^UaSll ^mj «_,jUall 4*jj)lt *jl* — f 

• J ^jUall ^UaSU *AcU UjO A»jjijXjl *Ua»jil| ^ j*m Jll ^Uaill 

J»jLaJlj (J I Jasell IcJlIO j5b' jjll JaSill^y. «JL/I^UaSll aJLcl* ^Jc V» « —' — i 

f *** Jai«1 (^ill c$JJ^Ol Jai'l ^j lfla J jjt £j£ JjJj £ 4ij jiid'1 


(m J&.) 

£\Ls ( <j \) JaJ-l %Ljl\ 

jjOj**)l L^#li*jl j jltjluJj ijLj^ lj>J jjln4 ^l 5lil j 0 

^yt d])d ^Jb Jji-jj ) Lf%* LUjl Jt^\ Lfk> AJljll <sL-II cS^ li[ (i5j* ) 
i\y* LUjl Jil Ailaill »jl* CJ^ li| ( sj£j l^-j* iijjadll aL>j1M 

. 4»jlloll iJjlli ^Uaill ^v*j U! j-.;> ^jjs- 

.^Uaill *■! I ^Uijl 4 )jl° J# iJL^ L«lj Ijj^* ^lkill *JL»U ^ j ”* *v 

• « , « « I « _ 

<jjl» L-b Lj^J ^llaill J apr j*j Lsil IjjA : jjjjj^ L*J Oj£=i£ 

• OLLjJ jVl 

t JW« \ * * jXj CilI jLJIb V* J «JjLUj^U v_>wL4 ||>j (joLla JLskSi ■ V 
^/UlL-J C£ «—>ij^dll jjlJl c5jL-* jljiC «Jislill jL* aLu J$ ^J* £[U* f 

. ^jll jj^l J* t^jll j*—J! 




.* i r j ultLml iASj aj^ll 

J] o"^** V*"*" «ijJll ^ij]] £* J*fcU 

jj» . *‘-* ^ ^AbU ;Jl/NI Jjt J* UjJ^ Jll Jojull Jt«i ' A 

«•j^idll _j*»H ^ji Ji*»1 JIj < ( i3j* ) ^VH! ^ySZA\ {$* Jt! (Jl 

. «_»jUoil ^ tLsll jtk I jji i) j^Jt ( O» ) i-P 









JaJt JoUll Jj-hjT JUi ^Uaill j£i 

Je J**3By ^ jjsidll aUjJM ^4 UUUi-1 ai U5" J|| ;jj^| oi» - \ 

■ • ^MJ Jipi J53JI 



( 'Y^ jCt-) 

£M j\J' jOji 











- r\\ — 


t^t». iluset Alajjsell Jc l^O.< A>U Oli 4} jj» ^jli — \ 

• (v I )i*asit J# ^UaSJt jji aJ^I Jasell l T . 3 ?—t t 



A»U Ujdc J>b' Jll JoSJl JkU 4»jj)l AiU Jc jll ^JSll 0*2 dJkM — Y 

* tf- (j^lill gjy&hi Aaajt jjJj 4aSj J^Jdc O^jj ijjS^JI J»jUsb)\i 5»Jj)I 


Ajlc ^jJoi (t" * i_JjlJait ^UaSlJ aJLcti likLuu* Ua»> 4»JJ i_j j — Y* 

. iili-l Jc *3j»_jll ^Uj*illj Aiiill 0[ Jsiij < Jj^ll iijjll 5iU- 


T,. t,.. 


'Im V» ft.. ^ 


l„ 


■ ■ 1- - T | 


Or> ) 

V|ZUUij 1 j UttJI £ Js -H« r ^VUsH *JLe\$ 






e 


jji^I j & (i r y j<js. ) 

i&UI AJu jLJI g\ t^Jll ^3ci< laj£ *Juf*i!l *JL* <_jl^Wl J«u — 

• ^Ul Jai- j» I j* j 



• j&l Ji Uall ;j>^l uiJbu - *\ 

: C»IM* 

,£^j» ^yijUaSll ^UaStt ^wljl j_jJ|j J*Nl jj^l cjj» 4»>UJI iyt* J J»*^ \ 

jj^I *• (*"j> t£jJ' u-^j £^“11 jj^I jl H ' (>* 

j*«»Uj 5il ^cJ*A* u*Sm* I*ijli> jc 4 j*»i jliiudl «_jlftllaill uiJ J» Nl 

(_j*U*ll jj^»U oie-j (jU*Uil; jl jj j!i * m* 5 j Vl £cU» j* Ul£l jl ^Uljl jjt 
C»lo» jll J^lo ^ ^wljl 0*Uill (j £lUi |<Oj < Alaijtl ^J t/U" J* j»^l 

• d*" ^ 


- 

£l_UJ ( y>->) Horhontal scale ji<J| o*UI # 

jaJ jJI i5^-JI oi* jU r«,‘ • • / \ VStlicaI scale ^JI o*Ulj \T0,* • • / \ 
j**^' J j^\ IsiN Vertlcal exagfieratlon )L JJl U)Ul 

• o-U' JJ^' j £'?'<* J* 

: cJY^ j^5vj Jl iiJLil yl*> j 

^ p-U l _^JIWUI 

ji^l u-UI 

\ 

\fo,* •• 

\ ” 

TOj* * • 

\\0j» ♦ • _ 

TOj» *• 

o — 

<y$' trUI »JU»1 a_-> .LUj ^-'jl l/UI ,j Ul ji 0£-> L' <i' 

■ ^i/i\ jja*. j ?#**.,jll C.U J j^kr 

,1, ^ 4 l»3 j'j S-i* >« k-U* JjL ^UI lai- (jl^lH-* 

: .j* WL. j jwsu* juYI u-UI u' ■'*>>'» $ 'r^s* 

' x ' 

-- - 1 ^ —-- 

YCj.«. ^ \TOj* * • 

: jjist»» aU jll WUl jl» jui» ujJj j* (_$■-'Jl ij"'; 3 " '^»* 

—-— = ;U ;i iiJUi 

TOj*•• 

\ 

Yo «j* • • 

To*j. ♦ ♦ 

TOj*•• 

\* = 


C 2 .J 0 cf H V , *1 )\ ujuii js 5 * iu^* ajI i^t 

^J»ljill J_»>- !*[_} J^illj £»Ul j* loAj — Jjuil <jjJj jiVI (J^Uil^ Jilu»-Vl 
£y* dlli ^*» L»J ^lLill »A»li Ja_=>- JjL. j\*«ai.|j aLujJiI, j (j»Ui4 4—ii j* ^Tjl 
J jtl Sjclill U>- IH ^ Ajl^l ^li-l IJ • JiiNI Jl (j*Ui4 jrui» 

JetliLuil Jm *Vl »i* jUa2*.Vl 4*1/N Sjli-I »Jt* (_jj . ^Uaill I jjjJl J» 

• Jk—* (JJj *i j*-jll «—•UU*JL( ^ ».*®lsll L_>- Je 4 j jjSl^JI aUj jtl ^y« »Jb/Vl 

• 4jjlkll juClll 4uJ (j*ilj SJL/^I 

o) <CjUIUs1I ^ujj (j (5 jUJI (3jjll j* «jUjj«(3jj J)1 — Y 

Usi iiij^j (j 5 "ljll jjil jl *jl/VI J»ls*»[ OUU U) (3jjll lii* 4»..U 
Ja*. Je Sjl/VI lilSul 4*^» j» Ui« (jj jjl Ij* |Jbd»l (jl^ jj . 4ie uleliijjll 
Je>jloi-^4 ^lLsll Jai- ^Llii Lii ^uu Jjjwljllj ^yiNI (^Jijjil J (jl jij il f ^lLill 
JU» 4»jU £«ai (jl J,< SJL/1 ^4 *j» V (iDj Jmi . ^Uaill »J«li Ja>- jjSiCjt 

J» J^aseJ I^JeA»; OU%JI »JlA Jj*ojS. J . 4loSj jdl jllj Jfo*ill jyM »ljC3l 

. uJjUall ^lLill 

^LiJI »JJk Cji^ ) fl CjjU 4 mm)I 4LiJI ^UaiJI IjuJ (jl f 

• (J“1jl ->J^I J* fl^Pj C& 

Pekked4jij*jjlfi^ U^Jt^yuiA-l \^JLi U) j^Li^j»- 4iAjOUiiJl ji t 

• Flattened 4 - >-.L_^ jl 

4)UI »U& UjUMIj 3uUI OUlill Jft Jj ^lLiJI jJ JU, - O 
4«jLjOIiUJI «Jl* l>^Jj jM .... Ijl 5 (j L i a- *» — Ijl 5*J*»* — Ojjt» Ijjsmi—J- llj^. 

• ; \Lill Je ijului 

J» i^jSCj (J&' ^lLull (jjL Jc Orlenlatiou ^Uaill 4**jJ u-.s£T jl »-*£ *\ 

Jcj (J I » uijL Jo j jl J jĕ J jS>- j>-Vl uijLll Jej J^ Jlp5 VjL a»-l 

. /JLiD jcjscjl 4**jJI 4,» jj jl « V » >^1 


L y) ^JL d\ ^ jjll 4»*»1jU AallJil <*«i ^plUill £j£ Ijo-1 — V 

IajI.I «-. Jlj; 'llj A*aT Jj, j£ZS. J® • JW 4 JI OIjJj jSI j^U> V Iju5^ 

■ (J**j*i/l ^kw j <i*lkl J*w»lis)! ££«■.> 

djlolkfll' ^lj> I 

A» jj2lX—iU Asuljil| _^oea> tjjj£ Jkily «Ujj i£j]| 4ut;l«dl CjUUuII 

V_j|c \ktSl I ^yt J>l 1 Ajtlc (£ Jll ^J*L»N' o* jll jj*JU J J^uJ y«ASlJJf 

; J* U olclksll *jjb |_j. »jj jo Ajjiil_p U»ljcl |ij^ 

Strial protiles : &JLJU OUlUi — \ 

A2tjUI jjuii) IijUI uUUull Jj» ^i»j Js -J-Juiil OUlUdl *^jc 
4 ijf%ll A)JjVl Jk>l l^iJ5fi Ailai- tj L-U Jl oljjidl tljJ» jl liojl UU.ASjLJI 
liU . «I jf- ^y* AlisJU l«1 Jj (^iljll Iaa Jjk Jc OUlkiH y» ^LL* U*l* 
t5*jJl JjNI ^lUil! j^.Ujj» i Ajlu*a jjJl y* 1j-j OUlUill y* 4*«UJI «.1* Us“j 
JL>-\j jU-VI ^lUill Jlf jjil (5^1 jll 1 j-J j£ji jJ* ^JI Ajc- i5^ljll ^lUaj 

• j«l-!l ^U-I Os^l L>LLf J«i» U J^> 

kJ •—Jj * J^-lj ijljjj IJ^" V***i Ji *■*y** 4-UJI *«jUlUi)! 

. a«uUII jj* I^Jjj*! Ua oUlUill 

L»jll (j* 3 jJI U'jk> JjU Jc j«»a jj ^JL -i ll OUlUill **■ £ U Ls.il jU 
|(-»J (j OUIUill «JLA liJj ^ll» r\ (ji* J* Ui Jjs- YT Jj* ■1®^’ j* *l**^l 
• jl*a J JJl i^il } 4 3UUL.L OUlUi 9 Jc J**^ liili l^S I^Ou A>lj jiL 

JjjlJ jl lf-.« i*J^j—II aLJ—l* OUlUi *liil, l^ 

• JL* LJ Jb jrJ J>-lj—II aJ l* J*£ii ij LjseL ljJ> J&\ Aili^l J*ljJI J* 

,'jZl m *\f 5|li.| »jk* Lj-JlTI» (jli t 4iUill jj-ilJ A» jjSi5^ ^Uj/ 3 " lfV“U* 'H •—'UlUill 

• l<~* JjU^I 


Valley cross-sectlons lijpUtaj ^UaOjJI CtUUaSH — T 

JLt^- ^j* <LJL*j1I OIbIL.aH as» CiUUasM *xt> ^mj iu J* V 

1^1 <J»ti J^Cj Ai^JI iij Oj«H slAsUaSll Ujl» Je j j)l Jo^Ul ||)1 

. iijMI » 1 a oUUI Jc. At^y* 


IJaII j Allw^l (5#ljll tlj>l »jj4» Jaij s*tUILsll tJJk jLSo-l jisj 

jJ^Jl Lil? UUaij ^.j) JcNl i5jScJll ly>jC lcUaS J Lil ^ LjiJlj Ja^»j)lJ 
Jc LJJlcI-J 4?}L’l CilcUaSll *x* (1)1* « jfj| jUMl i£yil J* LUT UUaij Jflu»jNl 

• Jj-ll jC ^ll “<l>jll 4 » j».»J jfJt (j s-jL»jMIj O^aJt A»J» <L»ljJ 

^»»J Lbjl» ir^LJI CtUUaSll »1.... .» *yt ^UaS js ^jmJ ASijloj 

• AoLU OUUaSll 
* 


lnter(luve protiles : 40 jMl ju L |jl OLUai — T 

AijiSll *Xf jU AmjjLu OLUai ^jC ijLc AiijNI tJj» L ^j-oljl v_iLUo» 

. »UI -»■ Ja'jlai- Lu»j jLaJ OLUaS iS^ AiJj*ill t)J;L 

j* ASteC-» i_. ... •> » ^Uai t fe jl yjaai jj» j^j» jl H oLUasll »i*j 

. <Ljula)l jc Aikill jl iS^ljjl j£j> jjLo jC!ll L» ja <—iLUaSll j ^la S» aLjLI 

lT( jljL_^ *Vlj eljiuNl Lj c/* jNI jja-» (SjuUaJ ijj-»a OLUaill ai* lUuuj 

,. ijbclsll (Sjlu-« J»J*J> i$1 Jj Jjstsll j>lj* ^jlssl OJJ+» UJaai 1^1 


Longiludlnal protile» : 4 JjUI OLUaSll — t 

AtXji\ jj» L ^yl jl OLUai ^mmj 42tjb jjC. I_ils^ ")l OLUaSll —* j»a»j Ai»jL 
Aiji&ll ijL_/^l pK jl ^A "ix Valley lloors 4»ajNI jjL OLUaill *X» jl 

J* j-aSS»" N LljLII OLJaiJl^j • l«>terfluve crests LiTjll ^lj H 

dCJI >jla^j i j4l jjU A_J> OLUai iLLll Ji ^SA Ji Ji-Lsi V<- OlyUs 

. ^JI ... 4)Ji J*l 

Ja^-l jl jpl ij» (j AaJiisJ Divider aJjDI OLUaill ^jmj j yiiS-JJ 


— vw- 


wUliaill ASjji»j .^lkslt jJeAlaiJ j jj£^)I Jajt> t® Uij^l ^ 

* (vO «i^lai ^j ujUall U^ty J* AjjUI 

•Jali Joi- y* Jail| ljj> ( 3 j^J ^UuH^J Ata^aiil AijjJl J l- 2 ^ 0 “* Q*"J (1 ) 

• ^ILs)! 



(»rt j&) 


f!Ls)l L»> J* JuLl L «1 j Uoi- <jjl» Jl ».1 jy. A*iM IJlh AiI^, j ^uij. | u j 
JjLJI ^ILsJI j jjilj • AlJjSS^JI AUjiJI l ft>eZ»y j;ll CAelit^l A^L JJuki 

* j>-')/l jjil dAs&si ^lLsll ^j »lfji'Vl ^lLslt jy» Jl»-|j OjL OjC: 

• AUi j^JI Jjl» «iOj *«J i l t?jj *jllJI AlUJll jA u>x) *JlbIs)I Jt> JjL (j3l 

u*l —**•* tijl—V tgl < luul a_jJL1I ^ja £jji j. Ul ^.1 jJI j jil ( >■) 

• ui->/^ u* J^ij (^jii 

•U* ^uSll ^Kiij i jUjJL T j*Cjj Ijjm- AseSSi DIvldcr LwU ^jj^j ( i ) 

* -A* ^ * * * )jp3^ -L—■»■ Jjl» Ailsdl A*J. -*•» jjJl Jaa- (jJ* 4SiiJ jj-ll AlJjU 

• jt-" V «jljJA _j*ic J ol JJjll tJLA «JJl* 





1 jl > ^ jliJ <«^U J 4i2 Ju N * 4 • ^U?J J u i ft jj^l Jp ( * ) 

* Y 4lLu£ jjil 

«TUJ1 Jpl c£j£ Jjl» J» j*—*ll Ja» J^«J ( J ) 

< ol JUjlL* A <j1 Cj1j_J3 t AlLuJll »JL— * * JIA * * JjSlS^ Ja>. J>J Jldl 

A yt \ 41 ^lSjlllj j f-.ll ►Usll U » OlJJ ^y^JI jj^l cJJ* AiUJl Jj^** 
Jljmi \** fliUjl JlSt ^uiu liil ^ll^ilLull ^j Um I iJ I |J[ C«jl < /V*jlL 

• IjLglLi YA jljiic ^yJjll j>' 



Jjt fUJf \r» J5S) 


. j^JI AaLjJI »-XA (j _f*ZuJ ( j ) 

. pj JjUI^ILsll J^^.ipi J J*2, Wll.j* Ju J*xy ( U) 

y.L-.li J> ^IU »Lii[ jy* a* i^l AJijLJ' u-" £—£ ^.jJ-I «^JIj JjWJI 
Cut tnd a>L.[j «Jj»- J«i- ►l^i fi f l i3ijl“ll Jt* 43i>' J" 

' ijL, 4 mujLI jWdl ^13U • <^llj >UI «jS'. 3>l V ™ linc 
.Ujo»^j\XjI ,>j »L^i ^lj)' ^lj" Oj^Mij Ji>ll ^lUiiill jtUl 

Superimposod protiles • ^U-ljsi' «-»UllaS)l — 0 

: 4jo^l C*l>tl SU-IjsH C*UlUll ■ 

f\cj\ ^ij > 5 fl- .jji ^lj <*.jj=^ «U > **» (vr\) jdn 

. aL*>II *jj> aUIjsLI CiULmII ^j* **j+£- jh"j *-*jUllj . jv* \ • • ♦ ^-'t* 


C \rij& ) 

iJeli iijl yk lu-i S^a AU**lj{ Aj jL^. fL-il d[ ' ) 

,jj, £>7>A 

• cS£_ 

j^w*) ^ujjs-ii j» jUstJi *i* o- ^ J® UiJ^' ^ (v) 

.( v I) J**fl is\ J^l W WjW ^ &Aw) *( • :,ww ' 


v \ Jail jjL- Jc ^.jU- £U*s ( \ rv J 5 ^) 

£«.«) < LUlill J» jUi-ll uaJ jLJ oUUi jU!l ( **■ ) 

. oLlLi 4»*i <U« J L i 

Jc u soclsll j - ju». jS» Ijujuu (3j’ OLlUill *i* Jji*' ( * ) 

. ( \TA ) JpJI l f pcjj». ^llj y«>IS Hliljil OUUsJI -Wj*f 









Jjo^l j* N J$l ^lLsll ^ u->1 d\ >)l ..U j J~Oli ( A ) 

^JdLu/ Jj>| jdl .jj »0 UJajo OlclioSll aJiA ijli • 4jl) ^JI wlcllaltl <OiccJlll 

4 su\ .j_^ ^i ^ »i>l osO£* *wwi ^ V:-/ j» 4 >j^ 


aJUjJIi 


\5-< «jLcUll (_$ jX... C <>>/1 jJou» iSj/Ima 4»}U £0 »A3i jUI »J> IuLm ( J ) 

• 4jj*.j|jjJ-i OlljjCjII \f*U C**»0 U '^l U »y *=*g Ij\»»i» CiUUull »-X* jj»«3» 

• AiijVl t)jJaj ^$ 14 >jVI Jj* 4u»3a-lll »1 j^-Nl j>»*^ \f I* 43» jUJI . Jl* jw3» \ 5 "" 


Projected proflIes:4*»ijj>*UlOUUi3JI — *\ 

»JuuJlI OUUaSjl ^jA 4cj»£ b»U«J Ipl aU-IjsU OU\Io 3)I j 4ju*tywNI c-*jjuJI *yt 
j^ljall oUILmII 3ijCi jjjj» SoLu»»Vl ^dlj . Ujuui» J^-JI ^ 

*A* »Uj| 4S»jkj 'Panoramic effcct j» j ^Ul jLuIl L»\m. U Uk? OUlUi ^j 

---; jt lCC jUIUsII 

j» L, jU- U\Ui r J uu ( \n) jdtii \jjju\ C.UIU 3 )! r j (|) 

. »UNl .JlA Jj a jliUI 4^-lj 1 . Jop. Jjl 4«1 ^J*L»1 je ( *—» | ) Jaiil JjU 
lS>*“ 41» j^loi *\lj ( ( & ) (jlill Ja»m Uud jUu UUai ii|)j Jlm j (v_i) 

Mi ( \n ) jd)l ^ 1 ) Jj^ll ^UasJI U ^ l^Ujl Jdj. J\ jUUll 

J^" li c) J? f Cj*-) *’jf' jd| 4C*J r jbll ^\]*3ll (jUia^II *ji-l ^l 

• 4 *ijyy j\pi 


— m — 



(jUllll j*» AJu« j^Ul*Vj l(j tiJljll JsL 9 el) LuJjluu UUoi cilji Jm> (^) 

• ^UI ^lUdl ^jt l^liljl 4* j[_ j^li 

Jjjli ^jUllll A i ml l AuJjLiill c—ilclUI i^uj (Jljj 4 Sj jU)l (^) 

^jUJl l^JI jUui 4«U«1I J.Xi 4ilfJl J ^ahcISi l A2>Ul OUlUiJl jjA Ju»ii 

■ (\ t • jdll) (j % *lf Nl 1 



* n5jlall lf*M jUb (^ll ^ijljl Ojm» jl 4 mIjj* Ul jUiu jvixj (jl ^d.c (.£*) 
^UjjAM t5jl* ^JI jUlj !£”"<^1 ^Ull 4 ^jLI ^sU» jUi« b) ^b«Ujj ( \ t \ ) j5C »lli 

jfU* ^Jll ( J 0 ) •W-l ^ ^UlS^j^Uj ^j-jjUj ^IU» Jjl j* ( £js') UiM jl jLsbI 





J i -ill -“II J ^lloSU jjC- S^tLijl JUji jM jjMill 41a 

* (3fU*H J^l j Ale jt«l» iiljjlUI jC*.*i ijt 

Composite profites; <5^11 CiUlLult — V 

■<Lu' jr«OUi^l ^Jl jlii jl%I £*-Li»^u^j* i»TjllC jUILuII cjji^ 

*>u Ji* UjLj • 4^w>ljll |^Atll \Sy* O^» ^Ullull «Ji^t t Ij». iijwu 

— : Ji ^OUlUsll 

UIL» ^ij (i jljjll l»jlai-l j» Uj*^ tkuljj Ai tlaji^l ^ .-*'■ | | ) 

.,yjiLJI owSijUI j liU»l5”'U’ JT Jjl» Je LwijUi 

• «UUdl CiUUaSll (j llU» ^ >j) CiUUoSll «JkA JS^j .U*. 

I 4 IIC ^ll AiUiil v_5"jll ^ILSJI Jwtaeji t Jaii CiUUaSll *JJb ^3 jH*j* (»■) 

• (\ i x jidii) ,3 I^^Lu jlii 



juwiU I jd^i * oUlksll jy* £ jjll lj> Ji* j »_*£ *UU iUSi 
SjlcUi* jjSijCjl Jai- lf*i JiU& Jil Uajll J^lal JjSJ^JI -Ut Ljl>» ^UaSll Ui. 
ijS-*» (jLjt 3 * ^IUsll •ji-l I3 a _>j^t a»U U (jj® 

l^li ;jaIUII »3* Cijj^jU lj[j . • jj^d^^jt 4LsUl^3 lAjUJa—» jt 
■ jlji^lj >1 jSw-Nl: jMl j,-j* ^jy (3* 45l*U- 

OjJCIj u)t J* J*S«» IL^I I3 a Ji* j £j»jW Ui4 ^ji-t ASj jL c*a.iis->l dOil> 
^AMlsTjt^lLsll *jlfi*l aIj« cSjll^j^l Ljdl jSill U . * « s * ^IUsll L>- 

: 3 » Ui ‘UjjUII *•*j 


— m — 


^Jc J Ai jljJI |«*l5 llljL4 jl T tjj9- • JlaMt ^JlsbS-J ( I ) 

• aIbj ji-l J^li ^0 Culj lUjW 

(\ lr ) j 5 oJi Ji • ^Ur ^lirjl Jcl £ :>~il l^-i jdr JM JoWi jj^; (^) 

l^iiw-* Ua?- ^»2ii < V* • jjSiS"”"Ja>- j_jJ^I iLijiJl Aii>- iiift ^Jjlii »>—II (jl 

j! U;N < ^Ujl Jpl j* J\ .UMIU J^UjMI II* jOaj £_UjMl ld« JiiC. 

" A Y • • Jil CiIaLu jl ^J bu <}li aLu>JI Aj Jl JoaJI I X* lilw.j 



( \tr J<i.) 

CileUUiU >Ui| Aii> 










jf (j**- *»U-I JjJ» Jc. sjLuil 6j£ (») 

■Li-JJ, J*" o\ J1 jwV« ' jjsT"Jautf IjlA j>- jy 1 JjJ» J* lcli jdj LjLSBli 

•JJ*a^I ASlalll 3jf-& * LaJl^juii 4JI» f tAlajyscll Jc-t J 3 j»-jll juY«* jjSlC* 

. ji-Y** ^^1^1* 

V>*i* jjJ jaj jm*V*♦ L^. jpL"^ AiU-l ^ ^L Sjkdl il /■ f{*) 

• Lfo i‘*.« Ua*- <Ui j-ill A»L. Jl «_»Ij-tll I.L £y* fMi » •USlt IJJb J 

j* • jLJI l^Llsi Jeu! jal^y» LJj » j >I Lbu«l_j SjlauJl J j*i«j (^) 

.&*>J1UL 

J> J * ^lUall L>- > I^Lit&wl J® 4*«tJl J»jkill «JlA J^ JlC ( _J ) 

• ^IH) ^-»1 Jl jjAl Aa&ujJ (_gj||j A» (jaUM £U _jV| JlaB Jai- 

1*1 (^Jll jTjl ^tlaSll Jc J*aad» l^i«*i J»jUl| • JiA ull^. J*o >y ( j ) 

. *L>11^'^I^UIJ oij^l ^ 

d^" Ui» tS' jr^ J *S»£« JaiM (jt ^llajll lJ lA imlji 'ytj 

^llaill !*>* (jl jA juidl IiIa J i_4»JIj • Sj , JL*4SaA Jt (itt)jdiJI Jj^li» 
jte Je Aseku». Aalalll j>7 ^» jjSldll Jat Ij jl ja JjVI 3jU-l J ju) (jlC( j A ) 

olcUull^tJ ^ jlall Jm44jL|J ^ IbA^jJ *J*A4 Jj <ai4>' 

• Ja2t 1^*1 Jbrl f A|>-ljdil C»Uloill ^MJ £jA Ua*U' l^lt ^ jLa» ( (i^)l 

\j_jrJCJl J» I J-U j 3 Lj yi diU»odl Jl^«,I 
tdjU’ ^jA A>Utl (jb AijUI lijAA J AjiUJI CtLtoUI» A»Ulu>Vl J&L 

(jU Aj jjJiCjl Alajji^l U oUUjjNl (jt (i*$»\S • t£j*t Aja-li *yA f\£ j^l 

UdU- J l^lijt ^jllj <>-_> U) ju*> jll (3jlall CiLLAI a»j***» as£c cj^jIjII 

. ( AllSll J«aill jlait ) . jU*JjUI jl^»> *JLA 

* 

0j>j»U» <jjj a» jUII £C£M»j*d asajw» as>>» k>- ^a SjU (j UJI ^aasllj 

(jtajAllall (5>S>*1 jiiS» i_ '<f 5)j^a»S (_5j (jt ^bJal*») Ask***lj»j < £)V»jtnl* 

• IA UjT jl (_$j»-Vl 


OR ‘•/“l ijjaCjl JJI j£\ Jp A-iUl OUatlll Aijt JjjLij 

jOUs^I & ^jNtjUUt 

* Cumulative Frequency Curve : ^l v5jl jSCsM ^UI (%\) 

jlj^-^UI ^SBlll ^lj Uu! tjj*» jAj J ^UI jljdsJI ^aelll ^JLseluJ 

Proportlon 4uJ)l jT jj [ Hypsoraetric i £ jh j«Ut ^sUl jl Hypsographlc 
j! l%j A.jjii5Cll aW jii\ j» jjll -oUI j (j*j7t ^JLu* ^Lti (|b 

. cLilt ^juit (J <jijVl 

: ^*o&dt jjUI ^j a2»jL 

OUUljMl ^eijT ^J C li J|jJ*>j-oit ^selit J/ «Jjtlslt aLujH — \ 

Ol Uji liU • oUVss* j J vS' jjai. ^ is-Ut jIja* iUit ^4 Jjsi * ^LH» 
4»>Lil • j‘ue jM diLUt £j« 4 jl» jjjLt c5JL>.y L>j| ^jJI ilajjLl 

■ “.jrjpJJ <JW>/t 

<isLiJl <JLr-Vl Aa-IUI <J[ jutbs* jji jjsiS^ ljj» Sjj^I U-UI ^...»; — t 

*jj**^l isLsil 4»-U* Cit^j • • • asLiII L-Ui i^jITj (jLj» jU 

J[ *L-Ul si* 4**J ji[ < jjliS' Jsi- juj jStJt jmU 

. \** X io«» 

IjC»j 7 y* =---= uClt UUt 

1 *^4* ♦ " 


j_jj4 LL. j*%jijj <LdL oLij4 5»jj jj^lr jt jxAi»j ^j 4»jj jti-ii — r 

C/’i IT3LUI &r tiU t ji</l jjil Ju oL-UI Uli J : ja.Ls* 

v3 i/j I * * * tf">* 5»jUu flj>-14ii» Jl jj^l t<io ^p-.*» L»J** T ^C• ♦ 
t<i® ^ijStt A*Ulj 4>-UI ju» jt • A>-UI ^jd* I' \ * * ^Jjc yj*£ 
4>-Lih* a j 4 ^jJI aLa*IIj jj^I Ijl£ 4»Ijl» SjjtA^I 4>-Liiil jjC* L*>! jj^t 

, 4>U1 «Lr ^y* I' Y» J^4 ^jJI 4»UI 1^*0} ^y*£•• • 
L»*j #^JS“jlt «iiLL» jVt Jsc ijU C»t#U 4*le ^jJlS» Li'l» J1 JJ^I l*t 


IsjU JM *\* * j* lis J jl |^oil jl^lili • 4jjSS^d Jaijtl 

. j* \ * • Jsc i/ JjU «>“ Jl ^tjl jj^I 

^liijMI f Ll t^uibi» jjji5^ (J 8 ^ i)* *jj**^! C»I*-LJI »_•»“> £»j! i 

Je ^ lic*J < 3L»1>I •!* fU ji^ll jjil Jc by 1 Ul j) liil jt t lf 5 u*UM 

JilsJ jiMI jjJ*I tSjlj 1 . Uai- >^» JV4 ^ • jLjj JjMI MiijVl ^U Jj-tjl JJ^I 
Jej «LujJI jl*-Ij 0 1 (j J-v» aLsJI *j/k 0|i < ^Li; J • JjLJI ^jaJI 
• t^. aUIM oWlujNI ^U (_•—jJI jP» j»- J*J> ,J*»ljJ I*i5>_). ^LljVl 

Ijjb Oj^-s» Smooth curve S^C jscit LJj*" JjLJI JaSill {£>_ J^J* ° 

• (jlj>-j—xil J‘®UI; jj*aill jMill j* 



U *> jj^l ^y» Ojill; L*lj jl j>- j«ulJ>l jL)l JaJ-| (jjC(jt “~ *\ 

(_J*ljl» jlstf (jt ,_>£ IjtA . L|Lt J^ ^Jc ££ jj&)tl Aji* Jauill £»lj 4 ii jli» J )—1 J*> 

ijLLslt oX U Jjj_rill j» u~t)j i L)jl ^pi Oli U) (jALwlu Cy jjM ^JI 

. iiU.1-5*”V* j57"(jt J*9dUI j-* J; t (jji jL-x» jjJl j* 

J c (*-*Jltj*ls s l U* jjis» ILj^*j ljj«** jlj*-j«xAI ^sEiiLji-lijjUj^JI — V 
J» U*LiJ) \ -}«*)l \j £'^tjll jyM J» ^JI tj-Li* (j^lili . jyijj^l j,4 JP 

jj^J ( jUI jjpeitl ,_} L-J LLTjI <_>(—} £LTjVI (_} <i*iW lillj (^t (jj* < jtNI Jj^l 
^j4 l_j»*41 AiL I ^uit j)l (J‘L ! ;ill (jlS^ Ijl Lt • Miu» jseill (j CUJ j^J*» (C 


CAJjjJi ^ C)l» »jl^Jsjj ^J® J*«ij * ^Ujjll^J® tjU ^jJI Oijjisll *jl»> 

. Ai*JI 

■ 

• l^Ulj^l |^Mj j_jl jBr jMtllA ijatlii iu 

(J*( C i ) "tjiJJ^ J? o*^ it~* iiial-tj ^selii J® (i) Ji» AlaS it i? ji.t \a\ 

UU«JJi£(j ^ ) 4*Ull (jU ‘jLUjjuljll Jj^l J^ ( U I )t jiMljj^l 
•jj*Jl tjlaliil iji • ( Jm X • ♦ ) Lw L*Uj! j!t l^li ( u j ) 4»U1I J 

• 4>Lll jjj I' A*\j\ jt ^©Y • • lp>L.) (1» ^UjNi Ijlo 

ijl—• Y*0* ^Ujl J? ( J ) *y*S J** (_j»tjll Jj^l ilaSJ Aii UJki-1 jJ ijid» 

= J £_) *uJl uji * jU* ( iJ) iLiJ (j ^stillJjisJ jJI jjM |Jc lii^L* Uitj 
iiUlloj^ t5*jJl ^UjVl <2j£- Sj j*Ul UUl ^L> JiCj jyiNl jj^l J& Lim (iJ J 

. JLUi^jrtsl T ^o\** j*j(ljL.ro.)« Jjd 

^jjaw 4 s1»Lj £»i *"Ly IL>- t^t oV < o»Lx» iijk» C.UU1 u*L» (jt *_*£j 

Cilj. ;jl_c oULsJI Jb-t d!J! < ^ljDUlLt JUs 

• uLLall «JLO lu>jS 4 Jl>- 1 |f 

!■• 

• <■ 

t- 

r. 

(• • 

t 

Jlj^jUl (5*^1 «jljlj»! ^5" ( IM ) 

*lj s -'i tj-> ^ Otsii 21 * «>.jjss^ J£ Oii ■UUI jS^ tjl» IJl® jlii 

• U*jJ ASlaJl Jjla) AsiuSt (jjCJ l* jXZ)I Ia® (j*)| j*)|l 








J.ViTV VSj,oOll c U~ l y AtjLmut Ji All» 

Asl^JI A9.L1I £. UWlj cr jjaS' {% £i' l^\| 1*1 < J1j>. ^uoAI ^odll j 

l^WU. jUJ 4j < ^sall Jc Uj^li V t>jjaCJI «joo {% Jyj\ ►Jojl 

• SjJLaBL* ^ iilJI -WlA 

• CHnOgraphic Cunre : Jl lj>jd6L J1 jsbsII (Gl?) 

<& A vcrage gradient j1j^\l J-ic j Jlj^yJglll ^sdJll 

42»jL I^b^jjM JjUl ^lj»->«UI jpd II • cS«l=. J>a5^ 

«iUi jl «jUUI C»l JU«I1 J«c Jiij V iilj»-jislOl ^£S*lll (jl (j* 1 < IdJL^ Hj3j 

.jj^bl. ^ljl lf°<Mi»js» I^U. jiU (jjUl ^otill Uj^Ui M jlT ^ll 

* yJa^JI 4 ijIm AaaA^I 

^”* 4 » jj^- ii JjSi5^ <U ji. j OjJlst. j.jjSlS^ jr jljL^t A>j3 A»j»1j 

: J^l iSj£ UiU 

hL-t J* J-sbu. Uil < ji^ jjSlT Li Um< jll LUI (j-iii — > 

. .j^ji-l 4>U«» 

t5*U (ju jjill jjTj < jU > ♦* jjSlT Ja> UsJL^ jjJI LLAI ^4« — X 

* ctJjSid)! «JTJl» cJLj A>Uil jljbu jA jiS>Uull 
^yll A>Um 11 Oil^J (J^ji jl» . JS^JI A.ha. jlji J[ OWU! J j£- — V* 

jV>*i** jyi5 ^awUj^_ jiiiiuij< ^nv;\ji^ jj^T.la.Uj^_ 

< ^i‘/io OjC^-jai ja^-jTyi jLju-j ji* < y.rtr,*\ 

ĕ jlaStl JlUjili ^ 

jU . ^wjl u*Lsl Lms jku^L ^lLJI jI|mVI oL*j 1 Jljkl a>>j — % 

\ • a \ • ^iu jjVt4>mi jUi <_iudj ji»\ • *^\ j* *j*j^”i .jA^i» ji (jcLl. u>ir 

• 1 jv« \ *HV AjUll 2yUI jUi ■ < W 

5 U^(‘-*l)^mi jljl (J[(jL» j ^ jj|tf jTIjJI^} U jUtJ j jobSi —o 

ijjljl l3j^<aUj1:Ij ^ijl J^UI (> cj) ^UII^J <>sll ojj^jiU 





w 

WiT-\*A\o 




\** 

rvr 

•jY-M = 

\0 — A»jl_}ll « 1)1 JjUoJl (.3 i£»«*Jl»J 

>*\ • • Ja>-J jSeJI tJ»* iJjlnJ Jjt» J*\II «Jn» J^l A>-j 3 (jl 

' .Vfy 

jjJj J \ * • Jfl>- j|jji jlj^Vl 4b*j$ -»ji ASiUI A«jjlall _ *\ 

jw« \ • ♦ j jmXJ 1 Ja> UJl^_ ^jJI A>mi A. M.t l lJ . aJi ^jJI ju T * • v_iJ.UI Ja>- 
T* * jjSiCjl I» Ujii> ^JI a>UI jj-aSj* t jp» ri^jA 0*lij I^*"1 »j ld j.»» jSi 

• r r rTA s V ^ J 

t^l < (jhJ31 Jc |pi \ *jTTA (\ • ji fT jiLi ^jJijIjII (jyU jki j^l 

• \ 9 *f* * *j\ jjl (j*ljJu ijJU) LJ lju« \ • TTA < I jut \ ♦ (iT 

; jl &£■ JjUill SacU ^JaS» _ V 

J 

--= Jli 

J — (/" 

\** __ 

\*TTA—\*iiT 

\** __ 

T\4 

= 

°re = jlj^Nl ijlj .'. 



- - 



j&J J ^Ja>- cjjj jlu^ Vl U _p oU-l ^S .. » 1 jX1a_) — A 

*\’ • Jai- jl^ ysiJl jjo-i* <£y~jt ^ f-USil Oii» l|-l 
o O O o O f— r 
. xr_ r« _ *• _ te>_ ^o^^-yioUjjJi 


1 jstJl l5j^—• J*C Uil Lj^ : ^ 

* * * * * 4 ** f 4 4 _ \ 44 is1 aUj^I [~fS>cJ*j ^pi OlcUiJ*ill J^C 

jm\ 4 * 

\ • J 4» jl j JJ*U ij « aIhW ® jl» JljS-J^UJI cJSeill Ijul _ \ 4 

jiS\ JaiU.^yd. Jp. Ai.Uu.lJe Jj:l lj* 06 J Jc- jsJljJa^ji^, jl;* 

Jtfj T o Ajldl Aijljl aLlJI »jj> Ijui» . JL. \ * « jMl Jte t£jjl 

*\ 4 4 ^Uijl Jl J-ai jl J1 lod*j • J* r* 4 <_i_j_iHi u al» Ai.Uiu.1 Jp JajJcll 

* • JU^ ( \ ) J^iJl purj . Jjt 

■ ^ V. i>—i j*» •s— 1 3bU. jO; cj^. — \ \ 


1-VJ 

-i— tT^WJ 6 

u* X «—* V l V 

. jjaOl (^; c^-Ul J^Ull = J 

Aj-jSsll 3L-ill = J* £ 

» j_yS*5^Ja» i£l» *jj*a^l ^jijS 1 ! A>Ur^ = l £ 




• c I » iUJl ^ju^. 

■ *Wj^I f**j ^la*-* = u* ^ 

■. 3Jldl fSjVI oj-i i$jll JjUl Jl*ll J e 5bUI *1» 

• r*\v 3 *\ = I £ ^. \ ** = J 

>. = lt 6 r r rir,A = v 

-^ x| - -,.., lt ,.-. 

x nrj%V - nvjTV 

>vv 3 rr x\" 

\. X \AjO.\_ \\,wr 

V'v«\ = 

‘\0 = ijljll .-■ 


\ 


SAjl-II 4ijljll l)I iijUI 


rj\inV x \«« _ 

X m,vV- rir a iV 


Isiiijljli jb 


\w 3 rr x \** 
x \A,\r» - \A,o♦ \ 


\wrr 

\.x • jm 


. j twr = 

‘r* — iijljl/. 

. ii»jLJI J*JI J*.l y u1 • ^I-JI ^bsll cr^ t/ •■**> 
JuJI jWl 3|>UI ^ljWr*»!* lfic J#«^ JjJI ft«jVl - \r 







j Al* jm-M1 J-mJI UaLs Jf*J JjJ>- j (jjLJI 

• J=» js«iH Jp ijlj»- i^seiII ^v»j 


yjl 

tj\j\ tii 

IVj 

vV- lV 

1 V 

uu\ 

jll J\ «««LkHi 

£_Ml 

jUVI 

4LSd 

«e 

V-p 

j 2B£I 



* • 

No 

• jHY\ 

• jVU 

\^jlvr 

r\v j^ 

>*■ 

• • 

Yo 

• jmr 

• jm 

\A j0*\ 

\Ajir« 

m jA 

rrAjY 






T • * 



# « 4 ^ 4 • 

■ 



r- 







4 *• 







0 ♦ • 







A* • 


li I ^Selllj (jljS”j*iAI ^ypeill ([]jb 1)1 ll^ Julil ^J» — S r 

^jll A»-L-ll l»fv* JjMI oj* i*f4* AJ^liil lliiij liL 

tj» jl«l^Ml A>-ji jUll jJAelil jj« \<jj ( aLu ^aJI Je. y» Jju5" J*>- ji^AS^ 


jfi$~Ja*. 


^jsjl ijjj ^l |^ai1 J| ol&wMli tjj*>-LJI j>I r li jjj 

( \ tA ) J^-ill • ^lj ^L J^-" (j tP^lj 

Jlc - J Ailail (jttiscill (J[Jt 4 (jVi 

jlj^Ml (j«L jjdlj ijl jS-ji^T | ( P.Debenliam ) ^>1* L 

jjSiS* - Jei- J^ Jjt (J*l* 3 i fli JLi» 4 , fl» ii AscmS 0 >l> £gjlss< j Joi- JS 

. j«JI ^Aom. Ul ,yiMl (j*Liil (Je Jljl»MI *Ja ^Sjj l aLjsLI ^\u 

tgJSl ^JI (J-Lsl L-j (Jf-1jl Jj^l £f- A**) \ • • jjtl^ Jai. Jjlo (JS^ |j|» 

jj^l \ 4 * U(»w aia A^L £*°J. ^l* 5U* V jljJiC ^LI <4JL9 e&m>I 

<4>U ^ll ^JU * ^ • «l> .jl> j LU < Jlsll jjs^JI io^usu / . y^JJ l 













( U A jCa ) 

(J Ojj ijl^ J 

ltA f ■ (° + Y ) J j - ic . ju^I« y 1 wU*r ^Li t • • jul0 

JJLP 4*jlc f 1* * J*** i _jA Jl L/UI InJ <J|jl» (jl J>J lil* ( viJldl lUM 

. lxCl»j ( £ “1“ 0 -J- Y ) ^->\*\ jliiSC jj^-ljl jjM Jlu> JLl r* *OJnU 

Je 4UI A_jiNI j" jkJI ^ku Anj»ĕ*nui l»jl«^ oli^UI »J> J««jS ^jSi jr 

• jl j^ VI Ujj jjt • jL» (_y liljjr l^Ujl (^jbu>lju 

J» t lcU>.__pi j_y)l a«j Li-I oI_JUa)I flj>-li jIjl^-V l toU.j3 (_j*Li> tjLt V (jl 

Jl JoJI>VI dlT ‘ (_j*Ls)l <Lw® ^ljL^iuili jjlldll J<*_jlai- Jl_jl*1 jj-tii 

. jWVl toL-ja Je J**^„ jLjM 

. Jal ULA-l jjjLJI CJ^ ul,j *il^s* jL ,J y* 

Altimctiic Frequtncy Qraph : i^JUm)VI ^acill ( LU> ) 
liJljJ L** V A*>-j!J>J jji jU-l A«lJjjl jji|^cl ^^i 1 jOtS^t^ - A*jdVI ^j^ill ^4“^ 

iljL j l^uAut J^ljall*.!* Jll j*> (^ll tjLlill iaijj t ^ij**llj tl*3Billj (_yll 

. Iplc CAj\) ^l iHilj_y!«sllj jdjlall *Ji> uLul A«>1 jjl 


— : Ji % ^pe ill 11* flsjl > Aii jle u*alsiJ 

(j*u)l ^L*» ijj* tulcLu jVl AjL ^ij* Lsil Ijy 1 1 JS^iJI ij <ju*>>L»1 uijj^ ^**j’ 


jJL^ lV\ jO 

Ju» JUtli J ‘aJ&£ J 1 JSCi)l j)) l.jlai 1 ! »lDj 

. JsdL. d»-lj JttP- aU-Ij>, J*j^. ^jULil Jjjtoj 1 ’ Jp f U i£j|l 



A'* , v», v- •*.. ii- r.. w 

j—*zJ \ n_Jv- V L\ _ 























j V, lj ( ~ ■. -i Ij> A> j^laj ji-l jmjj 1 

(j - l*jjl4 I—I Af-alll tf*»Lii£| jl ji-*i/l l^u jL.Ul.1 u<M ^Lujl "Vl, lij lJJji 
jljk^l |(UUI *} < ^ywlall ujCiiii^UI (3 lSj 3 "! olj*Uu JljJ-l jjOj . jjtllll 

Uui jl, dJj^J * Aglc 1 jlaT^jjll Ol Jjiidl (j jl jljl^ "VI I JlAA>- j> ^j ►! ^lau» 

Plattern» Lij^l a i- jMIj Surface-levela ^j^l Ol> jlJllj j> j*ill ^Jaj* ^liTjl 

. UJall *-Hj|j*Ua)t £jA l^Li L*J «Jjlili-lj UjLuXjMlj 

J)U»-Nl j**>' (j L)jO ji_J jsbJI (jj* «Luiui 3L*2d jJjJI ^Luj*ill (iju ol !£"* 

pLu jIjl^I iu>l jjj • ^jLL^ ^y» UjjUl Lij Ailaill »a* jj> 3»}UI 5*j*^ <y* *v*/t Jil 
jctl)jj a^I> d)u>jlyjjijjilj ^il* t)jj*|j»i-l ii « *< ulclLsll jj» ij u*j*l 
JJludldlT luilc uj»"^ iu(jtl Jwm j^" J-l^ 

. JO.I i^ij J1V* oUj ol JI isij^ii JioAi J. ol> J« oij>ti aju 

ul : «e* J jcLu. Average Oradlent j|j^ 1 Jjju» «_jU- 3JUP CjlOJij 

OliN j|I jj U-jlj»jjJLl »U* *_.!lea* ^ «C*L»ljJI pC*l J^" -l*>lji-l 
J*fl j- JpJjull 1 jj> J«c jl (UJ 5^*» 3-1/ Jj^MI Jju- cjLu^. 3J/j . :a*all 
jj 'Ml j» {j° j}\ jJau» Olj*U» Jjjl^ Jc. Ljl Aui »_/u*i» Jalct Jj**jU 

• Ijl_mm 


I j°j}\ ^Lu< jljl^l C.Aiu». Aii jl* 

3»Ut jli ‘jLt- ihj^T jit jJa-u^Je UUaS-utj J?£**» ^j* jLdaii ItAI» (jlOljl, 

cjj«» jdaiill (> ^.1 Jl (jjillj Uorlzontal Equivalent UiiSll 3»Uli Jj-i LfU> 

. Vertical Interval ^tJ| J*»U!| ^»L 

, i*iiVI AiUlj ^tJl J*»Lill jj> aUII Sjl*a jlo^jll jjO» lj> ^joj 


c^JI>Ul 
UiSll A»UI 


jlo^Ml Jjuu. jt ($1 


— *rv — 


J>^ jl*X^^li Jjju 4ljd ^J^Lkll J> Jj 

Sj jLJLcS ^jsIL 1^1 jl>-^ CJt ^"jU . *L2sNI 4sUlj jll Ji*UI jCij tj*UI 

£*m*u (1)1 (J*l*»l Jc^LsllOljta-J Jua-jli ^ijS lliU ( JluSUIi (5j»Nlj jil» ••Uj jl 

• juuUI j! ^JlaII (jl f Utjl t£j**flJI »J>“j)lf 

^y»!Jl J«»lillj • jCY (^U* .Ul jj jjjai. 2LsiVl A»UI C/l^ lil» 

— 1 (^ouUI j jif II (J»>- (^* jljt^Vl Jjlm (jU jv« \ * * ^Ltji-l tjA 

J^* ' • 4 jUsll 

jUjlCr “ "^UsUI 

ji. \ • • 

jur*** 


\** 

Y • • • 


7 : =j*—*' 11 ' ••• 

• I JL» Y * LaJuu lC Ia>.|j l JU4 jSoei» (_/»J*yi ^eUi (jl (_$l 

J-il it_>- (juj ,ji»NI >£>UI (^; Sjj^uil Aijljl j* jol t (_/»jMI jljisil» 

j£ (}| jl*x_^^f| JiLm Jj^ Li.Cc Atl |_cl • A»wi> Line of slpoe 

. OLid 

«e 

jil Jai-JiC (v I ^Jai^l» • .“j/jil (J*jVI j-»L® J2f ( »- V 1 ) tiiillj 
Jic (^jJI ( p- l ) JflftslljC-£< ^ ^Uji"! (J* J*ii l*U Js«U>[ i 4«gja)l J® J* 
(i-t) C ( 1 ) (jdaiill (£t ^yijJl J**UI JlC 4iU (>•<_» ) Jasell Ll • i-SS^/l 4sUI 
(JijU (j* ijl jll *-U jlji. A»j« jCj .(»-lu) Atjljll (^ 0J>[ jljJwNl UjJl» 

• l^JJa 


— *TA 


\ 





„ I = > \ V .. 

<-J -WseMj I "V* j* ( ^*S**^I 4»LJl ) «► I JapcH J Jr (j&j jl» 

. JLt ^ J* ( ^jll 


v = ► ' V .’, 


•^SWss. 

• Cjy? N = *-1V Vjljl.'. 

. ;j».1j X>._p (cj) <' f ) (jtiloiill ^ jlji^Nl (>115I 

\ . ^. 

*-. j* (jjjsLsiH jljb 4 *ill li»l jJta 
r« 


.^rrr = ijljii jt.', 

. ^ = W'- 


— y» (#UJI & jlj^l & iil 

T • 

• o • ♦ = 4»jlJI Jt 6J» 

• • • Ij id *3 • L»_yii r— 4 »jljll • • 

: (jijNI jeku« jUI «yLi- *2 >jL 

Jjt £jcU J»jill g«U jIj^I a» jiJL ASiLull iiijUl ^ 

• ASiUl <wSlJI hS*\A\ u*i> J» J*!*i 

: aLj 4jilij 3 IjI«£ l)^ (j^£ iHI £!)Li»1(2j» ^ 

■V Xtf.ljl >L1I = xJi\ SUI X jlj^Ml V>> 

jjl jl^Ml C»Uj3 J» l -W J» jl» £* 4 IUI «-A» *& JA A^ldl 

' J* ' u Jll i‘5ldl ĕ>\)\ J JjNI 'ASi>JI J VIILW 
• V X ^tjl J-LJI = Ls&l iiUI X jIj^NI Vj> 

. V X \ = V X \ 

. *\- x \ b=s r* x t 

.v x \ = t* x r 


(jaSLII j^iJI 4»j »m L i C^ C ^JjUILc ^y. Jtii (jr^juJiJ Lsji \a jL La 

Jl Ju Lj^Ij^ iS; Ul &UJ LLU • j**s» , \l 0»l» (*\ * ) Jl ^jl jLs®Ij 

: \J3 a*L j^. 1 uNili. u)lf 


V X ^.Ijl >UII 
Lii^l 4*'JLI 



v x ^ljt >Lsll 

jLw*lll4i r ji 

4-3»Vl 4»U| X jl.X^')ll <>.jj 


■\* 


= V»VI A»UI - T 
= i5-Ul >Ul — r 


- - 


: a*U 

JLsAl iiUI ojj W uj» ‘ U'»* j/*s5CJi ^ljl >ldl jlTlil - \ 

(jljL^ Vl ^b-jj .".-^li l^Ji»_7 4*S>Vl 4»UI jljL^Vl 4 >j3J 

jLsaIi 4mIVI il>VaUI £y* j^ini j ( Aa!»VI 4»Uil d»jl.A^Vl A>-_p «_olj l^j 

; j\U •jJie j» J1 J*»Ul (jl 


ju r.. =^lii_lL = v»VrA»Ul uji °r jlj^Vl V>> gj*1si 
T 

JL. y - =. v x — = Uity a»UI uj* V jlJ^‘VI V-p ^isiJ 

r 


• IjL» \•♦ ^ i = 3LsVli»Ul ul» i j|j^Vl 5»-ji iLilTlij^ 

i 




\Y< 


*\* X \» 


V»VI5»UI Oj* a ° jIj^VI ^JJ dJ^lilj 


e 

u^llu» 4M_d jIj»sb*VI A>jJj 4j!sVI 4»lUl (jji 4»jLJI (jl Ij^Aj 

• Isjl» ^tjl ^*lill 

J cU £.1 j tgju J» tuL 1 jIjl_^I U «k- J jIjl^ VI Ci^ lil, — T 

.UjljL^ | J <^L±X> Aik. J (^l < ijlji» A«S»1 »X» Jjl® Jft jlj^ Vljj»Uj 

JLim«js 1I ljL_A Lk» V_»LuiUs)l *JLA Jauirji. JL>li j t (U J J » jljL^Vl ( mih^ 

■ <tUI *JiA (3 U* 1 jVI ^Jo—i Jjj» A» jS ASJis *j£-» 


i^Aut C (5j»"V ASk* AiJuii(j cH»jVI jJ**» jU^l (J^ lll r 

jtli* lijLi» dij^i . Jl»Ij jIjl^I ji Ail» l|-j.»j» ju»a *-lj?-l ti[ ^**ji"l 
J»«l jS juli AuiljS (j «JuS* ASjjlaJI *JLAj * Ij^Aj t * • \ ( 5 j>lj f * * \ Ujl.U -1 

• (j^jVI ^la—> (J e AuiUall jaIjIo)! Jj* Ujriej Oli UUIj Aj j*s)lj kZrfUI 

^Jc (j*lsT UjljjtfVl (jU < JjjU >Ui (_»Jy> (J° jVI jJa*» jlj^l U*U *Ue i 

wLwLil JaSi ^ilj ^y» «lilwLsll Uj^Il (jlAlU •X__.A (jj • (J»jUI (J?*!?" 

• JjaCll Ujla£ 4 JUu-VI J,> ^A ^jJj Spot-helghts 


4>-_p As jmS- ii_jJ!l£jl iajlji-l 

OjJL^ AmLs* aJ AtjjisS' a! ajji- r j jl Lj5l£_ AjiLJI 0”VjUI ^Ijl»s£*»1i 

■ aJUI jTbi-l *\lj1 cjj«5 jl V*^ 'llti‘1 «j^ i_ 3 _j ■ jlj^Nl aJsiu j a>-L1I 

y|jc>eX—1« A«*Ja)l L|J« C ASUl) Ails^l OLL'ifl i_>lj^-l — \ 

42 JI ^Ijlpbx«»I> 4*ijiJ ^Je j iLjj' 

AiiJali ^yA ijJcA < A_Awwill jlj^Vl jJ ”*“■ T 

^£j[j t »J>- Je »UI J jj^lT^Jas- JS" ^ A-3»Sll AsLII _ T 

■\* x ^ljt j-wi 


jWVl A>-j3 


— A-jJ*Nl 4LJI ol (_/>_} aJiDI 4)jUI ^slj j- IajjJl^ 


■ l^._ij aIoj jil ^Ijlaw-I 4 y*o*’j"ll u*Ll Je «jlij^ (_$ jll (^.1 Jl £ 

; Jfe. 


— ^NAT — °\r* —- °£V— Vv ^ CiLUI 4D j JT Olsl/I 
.Lt y Jjt Je jlj^Sll Vj»J‘ Vo - *W “ ° Xi ^ “ ° V ‘ V 

rJ VJ Dlj . o A _°Y-V%-V- 0 e - 0 A- 0l \~°V : ^ y^JS\ 

r jU AjL .jJJ ^j-lj J*»Lj \ • *5* * */\ U^D; J-ll lii ‘iJj* 1 ^ ^“ij*' 
• _ju \ • • (Jl AlJkelSj JL A* • J! I^eliijl J*a» Jj)l IJLA A- jl 4a>-!)L 

; ji-l d>l jLsh 

. Jj)l a3 4m-) 1 *j> Jlc j4u jLl |fjie ^jiL-^jj)' Aijj)l lau»j J 4aSj ^uu — \ 

J LUijjJI 4*3^1^ .Ijo. 1 JD1*U'I I dlilyJ 3jLrf’ - r 

•L1 D y* A»1 c$1 r\« > JD' jj» JjVI «US/l i_il jt\ r jii« Aijjll umJ- 

l i ji. t_s jotit J*l-I - IjlA jl L$1 £Y LjIjJj Aa jljf Jlrull Jj*i cs Ll'j * Jlp")' 

• 1j£*j J^l Jlfi)l 



— w 


tl<UUVl *l. - Ja£- JS^jl. <ui*i/l AtUil 50 ^ — f 

^UJI jTJjU 5jbUl JjIaII j-*lie ,ji4iUI »JlA Jjjaesl j . lj jJL| 2-. ?l l 
jLilt 50-^t^-Tjl J^Uli < ^ilJ l^Tj JIJJI J J\ji. 

A»Ul U.J juSj . jJ& y ol> (V) pijj *UI J sD UJL ijf~ i» jlj^NI 

* «U^ I ^ '(■.. J 4 m>j) 1 > ^yit < 4 jO»VI 

jja$Z}\ J»jlai- 50* tj iiL.ll «i* V_J i*SiVl iiUI J» J*J1 oT J-O — t 

(fJ J=H ^ oT o^: OH ^ iSili Jlill ji. 1L p j, .UIJS"J J» J e j^*.' 
£■?. T*fL Jjlall oT < ji. N** A —«jl Ji ju»; *\jL*lij a*« j»- 
jjSiOl Jojloi. 50* jiL JU \ * • ^.1 Jl jUill jlLj V« • — \ . . — A- * 

(*'" *l/ ^ JjVl •Lb>VI J Lis^l iiLil ^IS’* loli • V — — »A ilo> Ll 

JjUI l^ Jj^ll Ul r > ■ r e,*\ = V X *jA = .Urt I Ioa J jt jli 

• r • jA *j>- X JjL Jja-T U. Jl 


: Jldl j*.ill 

J* Jtdl U j LaiSll AiUI ^J 3 

i* X .j-Tjl >UI 


jIjl^MI 2 Lj 5 

= LaiVI aIUI 

, v • • v x i" 

» • . f 

• IjLAoy =-=- 

■ =JjNl.U^I j Ui*j/UiUI 

v v 


v*♦ i*x \** 

■ •» _ ► 

• JL 1 ♦ * • =--- 

= jlill .UVl J 3 LsiVl «Ul 



, V«* *\« X \*« 


. 1 j* Y® • — ---— 

= ^iiiii .uvi j uwuUi 

A A 


V *\» X \*« 

■ . * . 

.ju\f=-=- 

o o 

= ^lJl .WVI J LaiVl iiUI 


= «j^UI.UMI J JusAl 


^UI .U-ifl j U&I 'AiUl 

= ^bll.U VI li 3usiV/l AiUI 


= ^ldl *UMl ,j V»^l AtLll 
♦ ♦$* ♦ ♦ : \ y> aLujIM j k 




r 


* ,A0 


A®V* « 

\ • * * • * 


\ • « • • 


•r 


Vo 




yo = 


\ t * • • • 



\ 0 • « » • 
• (*-" 'j® = —-J J 




\Y* * • • 

\.t =- 

' .. 


*r' 


Aoy* • 

^Ao -- 

1 \ ♦ 


jH* *»V* — 


Ve * • • 

\ • • ■* • • 


= Jj^ll .UNI j :UVI *»u\ .*• 

= Jldl .UMI j UiNI iiUI 

= UWI.UVI j'UVI 3iUI 

r- ^IJI .U ^ll J AiLJl 

-y-.lill.UVl ji^NWUI 
sr^LlUUNl Jv*^ «iUI 

=.gUl .UNI j v»VI <iUI 
= ^1.14^1 j^l 4iUI 
= ^bii.uNi j u^i 3»ui 







— Yte - 


«JUiSl 

A 



(t • r)jsL.-s. 

OUUNl *Ui"l JT" j J^,Ajjii^! Ailuil l> JJL». jl — ", 

J**l- • jUt JjWI Iju.A jt (^Luit 1 J^"~ Jjl» JjJL9«& ^yo Ulli l)l 

• jjllSjl J»j]o»> Jj.c- (j «Ul JtCJ <J*SH 4iUI «_-< 

• ^ = v x •/« = J.A «uNi jjU .'. 

• ^ V = Y X \ = Jlsll » » 

. ^ OjT = Y X *,ve = ^uil » » 

. A,t = V X N,Y == ^ljl » » 

. ^Vjo = V X \,o = ,yA\k\ » » 

• A,t = Y X \,Y — » » 

• ^ Y = V X \ = ^Ul » » 

■ r ^ Y X ‘Aj® “ .J.U 1 » » 

- - #.» s; v y *.ve = M«b)l » 


» 


(\*i) JsT_i 

JjU ^ Lu.il (J[ oy\ J_jlaj ( f*\» ) JjVl *U*Vl 

JjU f Lst <^-uJuj • ^v» v J jiai ( £v J ijbil «LtfVlj • *^A l^j 

. (\©rjs2.) ijUUVI U* ij C&j • ^** \ lfl* 

.(\0^ ijw)^jjSi^JIUjlaA-l JpJ**-5ti* j jO^mSsII Jajlai- (jji Jt*j» V 

Ai J»Us>-V! jl Jlrill Jai* aJ^LJI c_jUL4 VI J» j]a>- i_j ' A 

. UjJk^ t^Jll jU»Vl Jib ^j^-lJ jl l^-j) iUjjS^JI Alaijtl (j Jj-> 






jjXS &Jl J* jlai-^<i_^; ^jSij \ 4 * 3 * * * M fj*>- o* 1 ^ U»J jiM j3*J' * 

J-Ui j \** 9 **»j\ U*l*S£ Jsll IJlw-i i JJ*lC AUji- «iJJji 

* ( '°*J^) ** '*• 
jljl^Vi l3|»—J 

0 f> a 

Jajla»- jl l3jLJI j<wj JJL» lx_>- iSjJj-* (J*JJI jJsu»jljjtfl «U->> (J*U* J>i 
•J> i^il^ l>| JjSi£jl J.^ki- Jfr X»Utf il)1 ,jCc V JjUl uV < i JjjJ-1 liCjl 
Jjill (j AaJbtu—il ijjUI uV • jljk^ VI »J—> V> ®Xi) l ^ - ua *j ^ja *—>jlill • j\»-Vl 

.ul lii5Cc Ail» (j 4 J • lf*L® £^i-l £■»—J d)J*-» j! L ju>* 7 ul < 

^bkwl jljl^l A»-J> llpl(/* ^ ijjSiJwll jfljl ji“l UjLJI JajLa»- Olc J jLa 

•jjJJIJ.Ol 

—- ! (Jli« 

(j» jlall jljl^l (Jx<w ll)j^—i J jJ® 4j»Vl ijjSiCjl AlajjiM Jc Ljt UjjU j»—' j| 

Ulj ^jJI t ^lau ji-l Jt (jCae^jll ( tJ j ( f j (JjcLuj)! (J(i U 4 (il)>j j* 

.S** 9 ***j\ jit^j^l 

ol Jiai~ 

jJkaei) uijUH Ol (i||i !"/'* : \ J* y*Jji“l 0*1^ L>1 lc — \ 

jA $Jl SU jjuS' Jai- jC (jl 1 (3ijl*ll JjU ul c$l 4 Jw \0« * J jls*l 
ljv* \# # JS^vj jv> ls! y~— j*( j*U»Vl 13* ,J* j'j^Vl Jx<l« jl» \o* • 

• jla \0 • * JS^J jlx<l a^ic jl 

(j»la>2£ ju \ 0 • • Jl J^l» yiiliSll • < \ j® Li jl» jl»-jill jĕU! Y 

^j ( f ) AlaJJ JLi* jU- j41 i5-UjJ-l j—ll £«*ij l \ '*j***/\ j*J 4aijiM |*- U 'J 
j=" ( jU V ) J*VI JjSiCll U: >■ LJ^44» CjUU VI Js J j (3ijl*ll ty-Aj 



- XiA — 


OiA" 4 (•S*) ^laSi j J«ii| lo_* £* ^JaUa 

>XXt- ( -P" ) iloilj Ajlill (J[ (JjVI ^laaill £yt j4-— ( *“' ) ^“3*J ( | ) 4*ij 

. ( iu 


ci>ll il>j (5-) aLuu jj A*«uj >j4l (^juji-l ^>1 jsjs dlii jui — r 
JJaill lj> V* ) jjndllJai. j»-Vl 

(100 js^l)j|^( r \,o)^^USyJUj )aa 

JjjLJIjjj-^t.jjllJaill j» £}**-» J*^. (-*) < (&") j4*" £& J*» J 5 ~’ i 

' (** V*)*_»j-Juj (js*'\*)* r » J tJ u .ty 



( \ • • ) je-s- 

(•-») 4U2; (Jl J-tJ j jiiCj I Jajla>< AmjJIi AjjLJI *jla jjCj ■— 0 

(*-’)« (0 (jk* ju **■>■ j* VP'J j-*** < j*>i t/j 

, ( \O0 JS^Jl) ^saiji ^YTT J«W- 






^ua I iJjjtt* C* Lw> - \*Jwi>\Jj |U£ ^ Llll ^ilj 

Jf L J«LJ Scales of slopes oljlj^}!) jj-JjLl» l) 1 liidc lP»jVI 
* ■ *■» CjIjIjl^MJ 4 il»iuiVL \ Jajla»- jVl jJa*« jIa^I A»-j3 

• t5*^J U''^ 


- : Jl_1« 

VVl Scale of gradlents 0\jb_i-ijllall 

. UjJ Oy*" »jJi (jjlj J**U»j A\T^n * : \ j*v»j u*^; 

: J~^-\ Ci\ jlai- 

♦ JS—-J csl ■ \ j* aUjjA-I u "!»^ 4 ul ^ ”” \ 

. AuJall Jf LjJ O^tA» JiC >UajjiM Jft ijLs-ljll i*aj*l\ u\» 

: d\ s* ^Ll* V- jIj^*V LJJL - r 


\ 


T • 


^Jjl J*tfUl\ 
;*aiV\ asLmJlI 



A»-ja 


5 

orA* 


nt 

OTA* 


j4 y\- jlj^ \j a 1<U ji-l Jc *J»-l_j!\ A*0jJI iSK.^.tj! t^jJl ^y-lj\ J*«U)t (^)! (^\ 


nt 


;jl»Ij <*yt aUj^ iil Je jik LJaJl j» Ljj r\i •.* - r 

** ^la» ji-1 J* JiC 4jw*Sa)\ Ja Ljj Y 0 ♦ , ' , 


• * )\iV = 


ro- x \ 

= ^Uoll Liji \0 • .'. 

X\t "* ^ 

LjLJl» U*»^ «jh^ Jjl* t£l» ( <«_» f ) ^yi^l J*tl r ;-t 

• j^iY JjLu ( &“ ) 1 . 5 Ajijtj!»-! Ja f* f * T“y jU Vl jt^j-U J* 

• L»Ji To ♦ «jIjjl* L»1 J }L.U JiJ 

J2c J ( ‘“ J f ) • (^UwLt (>lai- Jc. JtASBi» c ( 5 ^) t ( ^ ) j skaiH J*#j! — 0 
JaJ-lj t Lji \0 * »jji ^Jj>tj J+ols (J'L*t Jp OljL^^U (J"Liu »J.elS 
i^tj J^l» ^L-t Jp oljlj^^U IjcIs Jlc (^Jjl ( & f ) 

• Lji Yo* 



M-U (t-» 0 -^ 1 ,> ( TT ) < ( T ) <^L Oljlj^S/l ^ - v 

(^* f ) JaLl J« (tVt) < ( T v) L Oljlj^Vl t L»ji XO* *jji L»tj 

. Lai 0 • *jkXi ^*tj J**U ^ljLa&wl» 

***&)J?} jt iijj a»L ^IomSd. 1 (£>) VUI ^ t/Lall r lj^i«V - a 

>L)I «$] ( u» f) U:l Ja jLjill aU^ dC j (^J.) *UI (5 jL 
cSjll >JI O/Ul JU C (J> f ) Uilj >S/I ^yJl JOL [ Ljj yo» ^.1 Ij| 
( '“' 0 Ji-Vl ia^JI J* 1j**» < ( £_J» ) UVl 5iUI jL>l ,ju* Oi/ 
■tV ( t ) ‘ Ot > « \V ^jjl>Vl 



I \*Y )jCi 


jL-j" *»LAI cri" (J) * (^) cft ^ 

j>- [ Lj» o « Ji J*»L)I $)1 ] ( & \ ) -WJI JjL 'Je jl>.yll jb-i j 

jL-jill «lU» .".jij* 4 _$j|l Jl ij«J| Ji*j [ *-> I j Jai-li jO-^/l £y ,Jl ^jsh 

<*.ji<jltjl Yo ^ykj jlji^ j/1 L-jj (^ 1 i)t5jLII Li-I 1jii» ^ J A)) A-iStj/l AiL»ll 

* yV t/ (J) 1 W «^Lad' on j'^VI 

(j^J^ iailjP- jl-^l JjiC Al Je> 

j iSj»^ cl[ ^*Lu cy* jIj^ j/l a».jj 5*j" jj^ SiLiwij/l Llj 

-■ ^j»t)l» Ujlii ir< ^UI OJJ^Ij jlii^ j/1 UaSill |jl»LJ] Aj j ;,a.\J l Jaflji-l 

V • m 

I Curv«s AdkiLbJl *wi\Alasill £j* A& ^ j jl jlj^ 1 ^aaC 

aaUjl« JsIssaILi L#*xip Ua5lJj) ^asiII L^*a 1 

A.TteU.i.«* ASUlll *JlA t j*J ijUSVl j| oU Jii LJjl *^lj«i# jU (>jVl jJ*-*" 

UiUil^ >>Uxj !-• Jjl jU >1 J t Mountainous ^JU>- f1 Hilly 4 JJ ^l Flal 

► 

» L^uju Lay of tbe land 





- Ye? - 


UIJo ijijbli jljustl JjJC <j£' LiL5**" ejsLl II* J JjliSi"J 

I ^J Jai» tjjjl» Ci}L g-j-i Jt i^i jU«5ll 

Smith'8 method : t*.-C * Aa, _. Vjl 

AaL-L* <iiaiill_» A*i* jil jLllll ^jlj Jajj jj-.ll A»])UJI <»jl 
j* v "l ^ ^ ^ Jjjl* (jUt •i*J ■ ^s*jkJ=*H L*lj*i-I {j* Ij*t f *A^ L» Ijji5"”" 

»j* Je f Local Relief 2uU| jliull » jl « Relalive Relief 4j^jJI jlisll » 

.‘Ai^UI 

Ai jjJ^aL* ji- ^ia-t A»1 (_j Au^Tj^II jiUjl Ai*Vj ^Jc l^iuL ^jdl ASSi jL ,_jAaJbJj 

l^* |^lu» J***JjL i^jDUsSmu* Jl t l^mLu. ^<v-9j *\ , *j*** ; \ j (_j“Lic 4 i*\/jU 

tj c ^s 4 e jVo<iji * L»j2i Jicj l jJ ’yll OUj^j Jjkll CiUJj ^y.jC.1 4~-i)i» jjUij 

^'Tj 4 ?' J* Ai*^jll Jle* £j* ^tjisJlj jjuJulsll »Jl* i^jilC ij[j<A»jj.lall 
1 ^jVI Aj JjC^J_S lill 3J A»j«jJ- jvt 

JuLs^^ilNI J-Ls-u* j> tjiLii iJ^lj aImiJpI lJJjJ yUI (_tL.H~ f li lillj Jlm 

. CoLLiuil ia*vj j_j f lijVl »Jl* j jir * aL»_JM l^Jc cJL*u>l 

ASi^JJI Isopleths j_gjtu.i -LjLi^ (J-Jj 4 !! t3 AijL«jdl JaSill (Jt* J+aj ^ 

• f jj \ * • ojjj ijulj Ju»L dllijtjjs^JI LjLs- \j£ l^. Litj ^ll 
aLi jiM AuLaIi 4^-l.illl jUaJsll clilj jLLll jljr^J JJLsll C*jC“ f JkSelwl Jlij 

• ( \ oa J^Jl) (j ji \ * * *jji j J**U JJLsll ^y* CiL-ji A —i 


Smith (G.H.), The Relatlve Rellef of Ohio, OeoR. Rev. ( Vol. 25, 1035, (1) 
nn 979—OiU 



j£_i 


A> ^li |_>\» tillj y* ^jjt _)t p liuc* c5 

Jl \ • * 1 |»a* \ • * - ; ».# jy jl ) A-»|,lll aU» jAM ^lil y* Rellel provincc 

* y\ vii'i j L ^4 %»1 \ rvr WUI4, VjJl 4-U. U? Ji 4 a<Jj (U&j < f j* y • • 

• Al*Vjll jliu J&j ^X» 















ftaisz and Henry raethod ! cSj^Aj ^ : ulf 

*. * ^ «* „ * * 

I A>*^jic (3 <—*£*■* ^jii 4 *i^L* 1I «(jl JUi 

trb^iLriiJ UIJjI ,>* J ; JjU <l5j^" •kjW- SjCli L-ia^^ jUs'l JJI_p- 

vl»3l> (3 jCjS a.tgexll OljNjll (3j«i (J ASlaJL» Jc «itjC* * * (j*»U ^ l£j& 

» AstejJk ^nl ^AASaIa)! t ^ ^ilil IJJ l ^«UtJujLtL ■ ^ v*iliVj 

J^* J® lf>* J^"<*-L* Ja jr N CjU»ju« ^1jl%xuI J| >Li>-UI iselt 
<lfUj9- J* Jij^J-l kl*il^is&JisJI ^jCij 4 (JjMl AijUI (J Ci J^o jdl k_jjjJl Li^ls» 
• A*«|J Jl ^ jLdl J»u1 jc*e$ (jt jjSds V Complex patchwork JuLa.« j ujI) 

u*Ji Lj^sJ {***y 3U-L.U 4>jLx« _jtc. »lj*-t lil iLu jii| ^vuJ» tlljj Jlm Vjli- 
■ii ^jJI SjjUI Cj\ J*llall £jA jLs[-l JS* »JjJill ,_J-J jLtill Jrfj ^ t jLtdl 
• l^L aaLl» JJ J jIj^VI oVjlm vjL»i- 3Lfipi AsbJ^I Jc jfjr 

liHJi £A ilaijtl Jjdlj iluiC - ASijl» (jUai ^ aLj^I *i* 

Cj <*»g|j <»«->!Jl <uulj L « l l ^L»Vl '—Ij^L Jj> lllL |^£JJ * AmOjA jC 

* Ljlj.1 

^Lt J* ^jS l^lj o»j® ^JI Lfji jl» JjjlL’ J| l)L>-LI J**y Ijĕ-tj 

! Jlsll jitlJI Jp <ju jUI »JJk jjajSBli ^♦jdc j > Llc u-aL^ 

• iy« ^%-“* J^"l3 JjSS^—ll J* jL- 4*1*5"*tJ*Ll J* *jji*n jiLit Jl <lai jLl 

jO-S* <U»J-| v3|i < ^jJJ <w»j| l^t "irr^* 5 1 j* <Uji-l ^b-aj (J^LLa O^j U**j* jl* 

J 3 L Ll <lt l^t * Lm» Ijjj lf~» 3 jjSidll J»jLi- «_J»lsL_» ^jl »lj9-l JJ 
u|* 3L Ljj T * j* <U jstJJ (^-*tjll J*»LII t)l^j i jj». s5 ^* J» jU>- »a>-I jll <»jJI 
ot ^t t f xi \ ♦ * = 0 X r* £*. u ij3ll jeUJ ljlj^'l ja Lll _LjU:| .1-* 

. .x».ljll j*Jj ^kjj \ * * 0 jC* <*UiU • i* (J jIj^ Nl 


Raitz (E.) and Henry,(Y.) An Average Slope Map of Soulhem (I) 
New England, geog. Rev\ Vol. 27,1937, pp.467-572. 


( A»I J.** j *J»-lj)l 4*0jJI j* Jiilj J 

' A»lj)l jJ[l (J j»ji T' * — Y' X \ * ^Lj J^ill jtkJ Ijlil^I JlC 

Al JjSi^^JLL^laLl ^llla ^ \ 0\ | j£*. ■» ^jlc 1*11 (J Ijt^AJ 

>l»j>*»»l if*ill 



('•M 


(£jLj 4 s* 3» 4*£ii jU J* l|*.ilij JuAs>ed jjS1KJ\ JajLi- j ^JLsbIhji J 
JbJL^ J jl j*l*»l‘ J» jLL| JA» »U>-li c-^r ( AuaUI Jl»- 1 J ) *J|>-Ij AlOjl 

• AiliCjl »jjt jm!S ^jLL* 

jLlill J*low v_*>-l jJI ijlS^ Oij (j>i jU»JI jlS*sJ L*i asL** JS a>-L*. j 

' aIu ji-l Ai jJLi (J i -j--C» *^f ^a- ^cj^ll j*ll l|*>L*« (jll •^l*i»ll 

J»jla>- AiliS^£-4 i_**uLl) jLUoi l^Lilol jkjjJ (jLLll (lUa JjJl^ j* »l|ZiVl JUij 
aLjjL iSj^J cri-SJ **jL Aae*S cJ^j • jlj^jU L*L-jJ (J[ UUj*. jjJI jjs*Sli\ 
* (\“\• ) j£jJl l^oaJoj) jJlj UliiJLs-(jjl iskJll ,j Relaliye Relle! 3u_UI ^jjLil) 





( 1 v j£~) 

Robinson'9 raeihod r ; G)li* 


J* **s* J <j-j jUr J! dy~kJj Jj^>- 

* ^J‘Lj jlall *JJfc jl jlj^l i_^<1 i^.bL 

^jUI * j* \ 1^ 4 Ljl*Jjil ^j 4 ^luJ Alaiji-I ^ jL twJ 

• Alai^i«l (^Lsi Lui 


Roblnson (A), A Method for Producing Shaded Relief Irom Areal (1) 
Slope Data, Suryeying and Mapping, vol. 8' Washington, 1948. 




— V&v — 


jljdiNl ^Tj < OU jll gs* j jl^’Nl J^* vL-^. f J" f* 

ol jCUiiil li^£ ‘ 4i^-< aU» jlj^l jO J^ («• • £»L» j^ •** t>* £ j* 

jl-A^I “y^i. Ji«" aUS JST 


f. • 

v^-Ui» JaJill J* Lj** £j* j £*^' 4 A * 35 Jl<S*UJI fUjV' Jj^ (iili *V-}J 
iu>, UjJI ^ijT d ^jr JjS lil J*v J 11 Vj* r 


J»>>• ji Ajil>J*U aU» A*Ui*«Vl» Aaiill £j»j> j*4 Jj 4 ^Jj-* tK”J^' 5 

^jjJ j jlj^Vl aU> jjiiT (^l Continuliy jlj*;*-Nl «;IU JaiJI Aiy jjSildjl 

jUtjH aU, j». £* l^liliS^" 


j|jjtfMl g-jJA (jjl«»ll (j«L^-Vl >«» ,Ji». * juT^SJ» JaSill jlsi^. ol 

l^so. >*j jU£Vl ijJj u-L^II >**Ji <Usil' yf uV‘£Sljll L 

, AscUu* <*« (>jVI (jli < _^‘.J* > Ji 


»jjh (jj-JjJj Jij t l^—i» jlj#fi VI Aa-jJ JlJi* l / 1 L* ‘L |, s*^I AKClllj 

& [“.r* J^** (i" ^jj^' ^jl^-l ,>• j'*^ V' Jj»m fl* ui* AlSCiil 

. AsU»> l^- jafi (j)l C*U»jll 


* * * 


<y y Jl 

cfk ,nlervi6ibilit ^ <* ^JJI 3 jC 1 OiJ^I J> Ia. ±Jb> 

“ : JiUi 

1 jjli^Cll J»J*> iwlj) (l) 

t jjSidll !»>>. AadIj^ ^ ^5>1 Alaii ^y* AUm aU*j Ai j j ju5 jl ^Cc 

<* ^ , #> # • . .1 
• Convex l»J^ IjIj^I j| Concave I jf*A Ij^JJ 2 ! JlC l^l il~»- Jy* 

ij^*L *y a»U ( N*\^ jXi ) 3 !$>jl£ IjIjwsI^C’ j jii£jl ]»> lijlS^ljli 



V 1 1 Cjju-J^l i*jj jC.t ili V-** jb*VI 

W^l «>* g\>l^' j^l -I**- jl '1~?~ <£>VI {/> iX^(~') ^ 0 ) ttt s l aS i'l t£&>\ 3»jj 
j_3 ijT"” Ij*l» IjL^I LjJ jjXs^JI A»jL»>■ cjS lj[ L«1 ■ i5u*"*^l iil ^Jiwu *V 
cf-Z |lL«jj^l (w>) ( (f) ^^okjiil y JliC; jl ^sCc a:U ( m jCill) 

J+aUll jfrS~ l^rJUul 11 jj ^ Minor fc4turc jJUji 

• ( J^Cji ) lf~« ^ljl 



— 1 *\ - 



; <Zt\ jIj^NI Ai j\l* 

(jAA^JI y*» *_VS» (jJI ilailll £jjj Oljljk4*i/l *i j\i« ASi jlall *I* «u*»» 
jTUJ II* i^jAlaidl *Ia jl tl^j» j»U tilj aUiJI .1* <ji>jjj V*-»! 

• «juoNl AUiiJljjjjUI II* (jo ^ 


: J\_ u 

M Oi* V^' *iUI 61» Uc t (t ) *Us ^ (,_,) vuil 4»Jj ^sCk J. 

Jcojl» V* ‘ J> (i_j) t ( f )^ JTj 

: jii ^ljUi. 

S** , t 

S^jU ^e* ~ * ( 1 ) J*^Vl a^jj - \ 

\ • • 

\\o* 


\ 

\j\o 








c-> ^ jUrfVl A^ yJ (-1- ) * t jU. - O 

. (/>) aL 2! ^ («_i) 4l±2J i jj OH 4 ("^) 

: ^c^lul jy ii£-Lu (jl t>“ ^ 

j - jU J <(-!>) aLu* ji. aLuu j ( f ) lf-Lt Ji*Ob Jjll <la2i)l £>J» jlu^ VI ^J* (0 
AkiiJlj ( | l^ JijjL ^Jl ALSi'1 c% j'*^Vl ^J* f ' ( J» ) >-)*! J 1 *^ 1 ^ 
jTt (l) a~ 5 liU • (t) >JI» jl^l liA >>J<( ^ ) lp.jj J J jl 
(t) <*J cU^IH L.1 ‘ tSjiNl jjiLadl (5^1 * jj V (OWu 4 

• ^ji-NI L>iXj joLaJI j> ^ul» jT^ 1 i/ 

>jjj ( (/>) iL-jill AL«:IIj ( I ) (JjNI Akiill j|Ji jU^Vl U»-J» ( L - J ) 

;j^’^1 iLwdlj (&j Ak~ j=1I aLsJI jj. jlj^Vl ^-y f . (J=>) >JL j 1 *^ VI IIA 

AiU (iJ) t (^) W 'H* (^) >-^ >j^>('-') 

jSi' j* (il) a*J C.' 1 ^ Ii| ^ * c 5 j*-*JI jcLuiiH jl ji»sll ^4 

. («_|) aLui ^JaiSLj jl ( I ) aLsa! j lJuu tSall (j^^JI J** Jf"H j - **»■* 

jdwulill (julA laJ» iasSi (jcLsiJI jj; jli^ VI jl j* a»VJI •!* j v_*!~ll V 

jUCi Hj * Ajldl Akadl Jj^ll aLsJI «Jttdr jt J-»£~ll y xy*£ ^ ^ 1 . 

■ (S j>Vl ALiill jdasJI y if JtiSHs jl jj-JI y Ir 3 "* 

l*Hi «*JJI a.-L^" VAJ 1 t *^ 1 r^- fJ 8 *- 

f jlL^I lSL‘Llne of SightjliJI l*i- Ji*J a;. 1^ Jl^lLill Jjl ,y L.^s-« IL*- f 

i^|jjl iikdl JS^jL « Ajjlill aLsII Jl, <JjVI aLsII j,- Ai jL j jiL- « 5 !» l»tl li* 
Ailjij jji ;jj-^l ajLiII U ■ JjVI aLsJI l^jj jlcV jTLJI ld* 1 >U- 

iLttilj Aiku c (J^jl-*sll ^ll^l £•- * j 1 ^ 1 ja ^-Vs* li 11 ^ 1 * 211 jf ’5 

jU jo 3L.JJ- A. jjt Alli-I jj * Jj VI aLsjII <y J*Uil AiyXl.j 


* * 



( \Tt JSi.) 

^lLall ^jC <S}\ /ĕ >jVl 


Similar Triangles: >( 4 ) 

Ai aLj^I j# ' 1 ii<s l l »—j\il* U iJL >4 JUI«i A«j j 4 j tiJj Aiijlc tJJt 

* (J) y«J y, ( I) aLuII Ajjj ^Cs > ( JS^ ) j W^ll 

Jt jjS*5" ■lai' A*4 *jI li Ll |^JL* 4aSi JS ^Ujl dJL^ Ai>JI *J> 

IjLi *\0 *(i_»)aLaJI_j l^* Vi • ( I ) aLuJI ^U*jl ^Aj IjU . Aiij AlaJi 

J*i' I jj^jl .» JS—sJI £> aI Ij j! y> Ua» f * ( V 0 *^l Jj"! } U*}* 

liil ijl * jjcd*3i)l Ujwl< j jjlill ^ i_*m>Lai ^Lwi ^ll J.U |j| Awilj ( ^u J ) 

(v) 4 (\v) f ( 0 *( \l ) J**} f 1 *_r** J--’ J* 1 ; fl—*^ * cil <**«si 

• (^) j uUlsii 

til - 1 1 — 1 l) -lai-l J> ^l*" t J®l - (■*) *U“Si -!*■>• |«v»jJ fj 3 «iili Jlm 

AlaZ £*j* I >ii (*‘' (\ -^ ) Alaii j ( J • ) Jai^l ySU ASal&u)! J* *JL£j ( *») AlcSi 

(jj* 1 ( f) t 3 ?lall Alaii v_jj-ui* yr C\ lf-*lj» CJt^ |jU t (_$jLII ijM (^) 

( v wJ *!) ■Li - ! J® (^) •»!} CJ &lil i«1 . l*>ani t)\aCs (jcLiuU y» 

,j>Uljl ( \ ) &2i y* (v) *$J (jCy ^J» < ( * ) Utijlw yju> y, Jjl 

• *$JI dU Jj£ ( i ) 




YMT — 


vo» y«* . v<« 



('i* js^) 

ulsliill tiijL ijjll jii jLLLI jb 

^IU» jAj ( JSu* ) 4seiLji (^jll ^lLsll ^y* UjJ _>ill JTlXj (j! jjSlcj 
<U»3J Jl (l) “UaS J,-» g- jUM jUJI Jai- jjl 4i-.j_( |~J I ) J*jl| J jU >* jl iaj 

' ( J ) jj*l*lU <!i> J ^jJomu ( «wi ) 



( nn jsi.) 

«j\iidi sjCs Sr^ ouy i u.i j^u J* £\L,5 
^JjU^Jliajlj». ^jc^s^ll (j*j)l\ \xA 

(jJI u ij^ll dl» ( Dead - ground iJI jt ) <j> Ju«ub 

• ^i jJIJj^. 3 j? - J ^a** aUsj ^ lf*i jj (j^-—'i M 




- rM — 


ij £jl*» ^»1 j js® ^^ ^ <>^--^3 

4uJl 4se«»lj (oj t ( 1 ) J.lui t)U Anlaill J JLss w^**- ( lAi ) 

Haw*Ij j*c (»-j 1 (oj jLi! (ju AnSl_«ll <dUill ^Ui < ( 1 j 4*2 Jiic i_*il^il ^jasyjjJj 

( I ) iUs* ^»aJja Dead - ground isUi. jj| ^ ^euUJI ^id 

^-J*ll{ J * 4i )tp3&* ^UjjS- J aUa! £y* aJ jil jnc. jH\ JJJL^ JjClT liUi^ 
ijli* iW ' i»JI A*Lf l^* ^ ^jJI aUajII Lui AJjll jwAiltill oli^ 
omU^I ii U^. A^II \j *jVl J^* AaUlII ^juaJ |^_j ( \W ) ( ( V\V ) (jOCjlJI 

IjL Jlo ( \*\v) «tUi^Jil j oi^”JLS* 1*^»» JT(j ( f ) aUs! jull Lw 

jU i # * Oj wU JLiC AJ dl I aUj jj-l (J L-li 





— n® — 


j JUJ1 «Oeui y* ^ Jji- ij* jii» ls»1 jA AJjll jji tjklill J*Ua» j 

LUi- l^-L ^Uj* jTj*oj lc.l»J» r*\ ♦ jl**J l ^kiu y* £4»^ * OLUiSll £*»■ 

lijJlLil^U aJL» U>J>Nl k^Lti- JjkJp A;m»jVia» OI0U3* liliil lil» . ^-JjLu ^UaSl 

• x*)\ aUs» y* U» jll j£ o^Wl J? 

I ji* • i_i yutK* (f) AtaSi y* jj- Jfi ^yll A«J<VI ( \"W ) Ji^^.11 jp 

•jfi> i ju \ • • • i^aU» ji ^iu AaUic Jj^ii vy^ tj f«viau*> 

• jSBjJI J»-U» Jfc»- l ij £ jjsi jjllj U5JUI jULII jTUliTjl jvTVI 'Ukill 



( m j*a ) 


































ijljjd J* * JjSJwT^ilM 4iiill y»ij y £yw Jjll AaU^I J)l»Jilljj 

<j**is*i» ij^ jkLll jf^° y (5^ * * (, lJj le* ****Jl aUa! y» 4»jJl JoU Ijl* 

J^UaSi fj2& J*»_jlai-I AgS* <j 1 J^j < jStJl J»>L« jb- *\dt- "VI dfii <j ^L?jVl 1JJ» ^ 

■ •***jll ^1*2» ^y» lf~i Jj jjdt V ,/lt jUlill » 


<J> cJsslj djjuo jI ju^jll aLsj J)1 J^tf Lili ( N*\A ) jdlll (j Ul 

• * A * tf jll Aki» V^JJ (j^O^ t/U ijUlill OjrtM Jjii jt’ (ju £ • • 

V y^* ti[ (/*■ JlpiU *U[ <j *a+*j 1I <Usi jjtf j/ll aoMU 

J\A Ai L* £j* jjl U^unLl ,/»■ •*«» J*ill J*l fl * ,, uU***! j** © • • 

• { f ) JUajll ilaSj <j i_fl»lj)l ^jUAJ AujJU jkLll «jj* 
Alaii <J J.u>l/I <|)[t1 JjC jULll l^iU L Aniijyr* AtlaJLa JS <jU Jllliy 
A>1 <jUjSi» jLoJ ^lks) «JLcli Joi- jiS-j Ail L^jUl t$jll ^Lill Ijj» <j1 <$1 ( t ) 

^UaflU Jg^» O^llU, ,/>jVl ^ 3 *" » Jj£ ( illj jl »1^1 Lll Ijjk <j AflUill <j/S£ 

AsUill (jU 1;j&.« j>li Ijjj ^UiJI J jk> jt ^lkall jsi jji» |j[ 1*111j*i« 

* ( 1 ) a1=uJ ^j* AjJj* JJC ASa* Ailai* jiSi o CJJ^I *yU IJU> l^loio jdl 

f *>* 

J® fi ASjll U*»JLl! 3 r-£j& AJjijJ »JoA® lljk (jda-Ul (jkwi |»JL>*S**I J»ij 
^l^jll £. < LiU ULa-jd ,/11 jlaill A^*-_J JaS» ( 5j jjS*Ol Jailjtl 

^jU (jl^llULU yt t5ji-1 <jl AdU y jJI l j* <JjlSa-l j ^ju^dJI A*.i1 Aa-jJj 
tiJllwjli-l J jjSj5vJIJoi- »lj.}JSiitSjM »jLl Jjki^^jdlj JuKlll» ASkiil JJJal 
Dwd-ground 5s*fl UjI IjJJJisi AjaijJll ^ jdl ASkJI j^I ji • ^,^1 3Jj)1 Jb-Ij»_ V 

^Shadow area ^.dJI Jfe <j ^Si Ujl Jj 


: jlaii sJiOoll L-UWj jal' s-i* jtf» J ^u.j:]| ( \ ) 

Oirnell, (A) , Inaolailon, Topography, and seitlemeci m the Alps, 
Oeog. Rev., Vol. 25, 1935, pp. 601 - 617. 

Debenham, (F.), Excrcises in Cariography, Olasgow, 1937, pp. 61 — 65. 


UjjilJI p—j 


A-jl_« ;Us y* *ljr ^jjl jUill^/ Jji ^ Panortma UjyUI 

ijJ ^«.jll lj» f liU • 0^*1 ij* **!** ,J* 
jj*^ill i AL?i * AjwljjJI asUiII (j t_#«^ai<Jk*^UI 4«J» 4»U *jj*i *—ji_,ii 

Ji. y Jp *>.j^i & ,y ^ Ari,8t,c Uji 

. ^JWj* 


d ^s*- o* ^ )j»UI ,y- j*j*yll •j>UI u\ OLS^I (ii j^M* 

jll j|jOy <u|jjJl£jw»j* 4 iUl<i) Oj^J^Jj**^! AiJJj A«j<f a!j*“J JiS cij^l 

IjjiaJI Jim) Jj Ij» oUMl y* j (3^!. Uljj*Ul Pl®W Sketchlng jl>kil 

‘H-^jll J* Lril ul*UI y» ji lL*t • ^ vIj*j*j a II 

!■** Js* '■IjT-1 0^. J: — [mjS" 1 j£j Oli ~ UjjiUI 1 *J-»>jll 

. Iwaul 4jjl jS. JJI U)ljiM y*j <L»l jĕ jTjill jj*oJl y |* w "j)! 

Sj_.J 1-jjiUl J*^ll ^Ujw «Ul jĕj) jill jjuJlj 

' LjLw\ 


^IjasUsII (__} i-UI j*\Ull jj® j^j o\ UjjiUI ^w».* j....,».*» *-UsJ - \ 

' jj**il J^e. J*»U Ijlaj ‘ ^.«jll I jj> Jl* »1 js-j y* A***ljjJI liw»ljc\ ^J*£- 

l^iCj jUlkI ji(j _r_jjiV ^jdl jaIUII jjA-i i_j 0\ UjjiUI j juc UiSu: T 

l«*a* . .g g^ J»jwdl CuiJe 4j ji)l J*IU11» • Cj*»^ll (3 ^*lc (3j>-\ j#IU- lic 

^ LuJlj j\ati*ill» • JuJI l^i- j»Ui JfU> j*D** I^Sli-U 

- ** 

_J»J ^UulUbji jJj li*ff *A» v5j>*I 4-»-*k .aIU* Jj^U vJ_JJ Jj^ y* A*ijill 

**"’ * r 

« ; I «Iami * 

OlU»-5lll AssU»! lil «t£lJuU LljjiUl ^,-ij (.4 v jjii v'\ . jj—'". ' 

. JuUillJUUU-U 


UJflw 1(4» « line cut 4 se*»IJ 1 »^asr jl» JjA J — t 

4*»<ili^l lf j ( hall-tone JjlkJI^ jLjjP (_P>jSII^U yjllL* JS 

. ioldl «lli-l j JjSll 3lU-l (j uj^* i>jNi j*U“ iM 

• LtljjiUl jjjm'J JJ® i_^ jjJI «idjJI 

(jull> 4 sLxII 4j»I ja UjjiUl ^uiJ ^ja^k cijll j< ► j^- ^liti^sll i—““ I 

• UJjll J* CJ^UJI jplij -W*^ 1$^ *-ij?-l Jl* lK * *^l 

1*1^ Ail Jlftljill *j/* 4*g}Uj (jl£»^)ll jAi» jjlaill Jl Jplji ^L**1 X 

* Jjjll (J* • l—^C' 1 J «_>£ Ijlj < »Oj^li Ms «J-*l 4«jJall jJlUill cj>^ 

£jX jl lT 4_it Ijluu JJ£j «_il jll ^-Jjo^ lj—J ,jJI 4i jljSll J=>jWil| j^eS «i|jj5^ 

. Vanishfng Polnt ^ijWI 4JaS AlaSi ujjliS 



. ( JCs.) 

i3jj!I j* i UljjiUI jt»*j j 4 *aUsLI aUMJI r 

• Jal-I IjLA j aJl>-1 lS jJI *JI Jj*’ »j^J 4j Jiaa » ^ U 

QjUa*»'sHi _«1 4jp-jlil| UajJk>- U*lg, , >-Si (3jlallj jlaii»Vlj ijUU i^J — t 

4»jLki-lj 4*«ji*la!l jAlliil y j* ui jj> y i &• i-*>^>i if^» jf* t^u-i 

*UdVl v £V lf i U^U^Il JtCity JUuL»l> jsCj, 1Je 4SU! j 

■ *jjj*UI ju» J-Ui2'l (J^ 

4«laSlll iojlak-\ i_,is£ j jt-^jll Jp ij 4ji ... .«<a,*o 4S*lf Jgjlai- JUmm>I i_*£-C 

• 4»n!»lj)l j«i 



M • UjjiUI^,j( Vjl)' 


•JLAjtltljijiUl l jOaiejtt* 42ioill 4>-Ua JLtJL^ UljUt J j »JkJI jj 

ot j^sll tiA»t jij • Ujji Ul ^j ^c» aL-U j* ^Jll jiJI l_c |j Uij^_ 4c-L.ll 

j*Vi ^L^i ii|* < »^»>ij Aijj Ja Vj l ^ail jA r * y.«j» j^.j 


• U* lyL»JJ L)UjjJI{ jH“J <-•»«$* jf 1 AiJaL. 


JtJliJ t LljjiL|J Ja-» j* 1| Jail JbJi. ^ Si ^yi jL jll AiJaill JuJl^ JU> 

►IpJI ia»- «il|j Jjo J • 4ijj)i J» j»VI iai- iS^t U jLuHj ^jujl ^>»»1 

,J*t UJ^ ►l(-JI Ui L)t c)t ‘- Ji £j < £j * • * jLt“Vlj JLJ-I ji 

• (jLJojji L^-l» jU jj>-j «ijL- ( 3 1JL» L jjtNI ia»- 

5ijjtt jJi-JI Jc-JI i sa- «Jg* *jj*aJ>l A—9-LJI jj ^uiji l^lli Juj^Udl Ul 
Vtjs.“ Jll J*-Ldl jSCj r *. LljjiUII f Ul J5lll jl J,)l AaUI t>l 

• lf>-j^> U J* 1 » jll JlotjiH «lci yt 

V*"l S"* £* ^•U‘1 t/'lj**^l lil V“tj JJ^j ul S-J„ J^wjl ll)t JJj 

* (H*JI *lj»-i I» J J+*IJI aUu «jloc-ij Joa»jJ[ 1 Jl latl «Jl j£ l jT” b j 

«^jUI *j«U j» • j^»jl jOj LIjjJUI ^wkj Ja-ij- ( VV* j£i)l) U ^j„j 
-LUj j»VI Jai- l/ ( *-• ) aL-j- JjtJ • I^J vJLll ^Li«ll iJJ-» ( f ) 

<LfJ| Aslaill J <5ji-^llol jaIDI aU^^C |^uuu>L>I «y^lb [p jU»l» Ja.*»jJl^tJ| 

OjUI J^» •jj*ll Jaiillj cgla^l «jriA j» Ljill J>UI £u*j» jli ( & ) &*-_jll I^maT 
jJI Ji—Ldl ^Ui it-s>- ( & ) ^L-jll dUi J»j < V4*JI jLH L*j OLIj*NIj 

cr" Jl ij*" J • jJl • • • Uji-lsll LjLp-j jIau>MI JL ( Ai»Ul |IUI Ja-»j2i 

• V c “ j V J lLll Ailaill t^dll J*J ( f ) j dja-jll ^»JI 

aL» jiL jCm J ^ill jjiiC-iU jJi ^-wj Jii JjU-l ^ LiC_C jJ» *JLC jJliAJ 
La j^Ci- UlOj • (C% ^jU ^»J (J-Ukj ijwC Ai-Xj ot ^UWJJ 

. JaS» C/CS»Ju 



( 'V- Jfr) 



















Sketching screen * ^iid)! Sjl» ( f ) 


Jt l^Cj alj^ Aiku _j-»UI £juj£<ll >t*kii) 

( f ) J^iJI Jjs£—*• £jLt jlk[ ^ jjilLd^/l * UJjll 

<JjUZu.J) ^JUoJI ^Jp JuUii (•—• J^yll -3_J*JU <jjt> Jlp-1 (\V\ J£lill ) 

£yt 4*.JL>-j* ^ * ( ‘^’ ) *-*■•"' J-*! 9 - ^j1fii J^-*J J 

• O^LUiuil .V* ,iJLfl Jl ( f ) jlk>Nl Jju-ST <«<.1jl j 4jfi»NI 4*5»J1 



t^iljll jtljj( \V\ J^iJI )<aw»ji t$jll ^u»jl) J»U £**»J<j £**■£. 1 *J *®3 

j^Ioj (_£jJI ►ji-l <1 0 *-*»i Ji *j^JlII i)^l*»Vl *^ui< (jl » ) > **• «*»«» ^ *^^ill J^IA* j« 

lf*>Lii Jjll ASlaill I_ibi^ J • vli^Ualuil Jj* 4flj*£ <J^ ( I ) jlLVl J>-L i>®jNI jJa*« 

jl^il ajj >_*uJ1 IjlAj (l^ujj S-J-ll ^ >_i1 jll J**" j)L»L*«J11»*> JjL***** J^" 

. Slill 4s-ljT ( '-J ) ^yi^l aj**JI Jl* Pee P siKh< ' i ) **?« 


J p»UJ ‘ <3 j^1 iJ* a)*1^ S*-" ^J f Jfj ,ji*C«»Vl 4vi ^lj<il** : JuSj 

4 »jj til ( f) jlL^ll j f L» j)l u^jNl jll**» J 5 » SjL» Lljj>UI 

«JLuuTI 42j^lai ^JaLkS«m£ ^ Jal M »4 4 ly.^) UaIm j $&& ^ 4 jU*») ^jJI 

• ( 4p*ki+ jliil ) OUi jll iijjlaj Ja?l^l 























— Vvt — 


^L» ^jh j j * JJb |il l la , li»l 4* ilC U ^wIaSi | WIT ( \YT J ^JiJI 4J jli£J 

Lil JltOyill »ju»>ll J—^lisll ^ioj 1 jAjjU LljjUI |H»j j 4>j»*a)l4>-jj 
■L_jlfti"l 8 Seelng (j J* J*gas*all ^njll l^ilCj jJl •■ • jl»-i*illj 

Jii*ill Jji ljJ>J 'iJJjll J* ^Ja-JI li* J*2C(j Jl jjlljU^jNl £cL*J 4«arJ1 
•Llja^» jjl.. jji^bll L>-j \ jbjJ-l <iXCj\j jjJaJI Ji* 4 a«juJI ^»1111 ^»*js laj 

• ^JI jjliill jl JlpIjS 

Sketch pad : ^uSwNl As»jl («_>) 


ijt (lfSLL>j> (Je J»a^ i£<i)l ^p*«jll 4*^j jji ld ^l 2CU ^ljmJwwl ^lj^-» ^cj 
< tjljgll J*JI ij l 5 j» JyjU l^jj^ActS.»* *il Ujj«UI ^L*j JvijU*l 
Lidlj ( iUu JlSCit Clli 4 >-jUlj • (jtXC»*VI 4 >-j) (jj*AscXuO ^.U wUI llij 
" 4«»ji ^ X *Vy 4>lo l^-Llwi ^Llj l^oljit ^Jhti liA ' js£xu< 

LjC»i I^g* Sjjlj aLui jl5 j£ j < 4>-jJ||l Jo I^C*j «_ijlLll Ailojll 4 >-Liu OJi^ — \ 

• UjjiUI jS^» 

<5> jt jji^/l Jai-£* (_ytuw Ls»t ji-l J < |**»_jl 4>-j! Ja**jSi U*tj Uap- ^u>j — Y 

* (3t-|L jt *JJ^- J>U jt • ( Je»Ui Jt« 4»jJa)l J J>-I Jai- 


(5*^1 J** f ‘LojJ \ Y jjlj^. jjull UjCj Ojs^; *jLu (iLuC — T 

«lisOL £«< I^j^jIUI AsLill ;jLUI jjL ^ jjll AsLill jjs»;jtcjjsUI 

^ 0 - ^ 

* c^' cj*- t*»-w jt L_J* ;jLuil (iiijoeSi AiLill *JJ* tSJu jCt 4it 

cj® tj^tjlj-Jlj < j5^1l aLs; ^y»;j**ll Cilj*lLll JojJ ^jiMI j^JI — t 
•i* {“‘J (jt I_^,J . ^OadL-ll^y-ill ^wjl (_j»Lil Ur *>ujl!l Jo lf*»ji f £ jji^lLi- 
• LljjilJ! UuuJI ^OUl OJiajf ^Lt 'Jai» Jju5^4 *Jd ^aujll 

Js^Lsll Ji ;jjXlll jaIUI /JjTjs»* Jj«»LJI 4iL»l J tju dUj j^> — 0 

• |j L-x* jsUj ^ji j)| ;jwJI 



v- , !*Lil /«'O vjl»LM pjuij j WUI — *y 

4 j 1 jt t$l ^ • v o^L L/lg* - •ju**" ^L* L>iVI 

5»Lil ot £%* ij t (jjjll J* V*"j oi* l(Z«*lik4 t>jNI ^J* «Lwt j 4»L* 

• ^•_7*Uall (J-Jj <J*MI 

( J^UIj CjIjjsUIj jl^iVI f-L«l ji« L-iJI i»Vi «■L»! 5» L5^— y 

• 2^*11 lf-K* (J[ j>loi*«l_j [pJu 4«]alll IjLmu l>ll5^J 

**>j V-J» V ^£jj t aJ ^OUl Jm (J_J Ijj *j|vpei ^JI »1^*1 ^Slc — A 

• ^L*“3->^*«<j»lj ^l>l ij LljjiUI il)>—j U> *jj_> *il J**«>Lr JU-jl ^J| 

A*-oll» LljjiUI ( fL»JI) w»l> olC» oLflop-| ^*\x5 ^— \ 

• \£\ j' y-% ^U^^L ilj U oc-j ^JJI ^jlJ ^jldlj f LJl jlC 

<y j*-“j (Q ) 

j a»m»1j ijjsu Jajl<L l^-L LljtjJ» aLj AiLbu^l jj^—c 

J^*^l) t/L 1 - LljjiLU <jJ 3 «jju* j»*»j 

• L ,UI »ji 







— rva — 



( \ V o )JSi 

Vertical plane of rojection JellwjU ^lj ^jJ 4Si jUl *j 

UjktJ W-»' jll jteCi ^ iuil ^ < v_jl jll tjjij V U^-^i tS^I U^-ll jj* •Wi 
4>.jJ lii 42»UI ^tlsdl JaSi oJk/t ^ dlji JUjj . J*U-^I Ja>- (jj l^lSlwl Jp 
yiOjliitSJl J«»U £»ji f • ,3il-JI J»li«VlJai* Jlc i5-jl' jiNl Jai- lf-J® ^ijll ^wj I 
Hyperbolic vertical «cale 4 J ^tj^Ll» ^IjjsbIu-I J»ls—)ll Jjt jy 

^Jbu« 1\ iyjil jLLll J \c— V < ^jUdl J Jaj-Jl fy*y U &~k J 3 " 

• jJ""” J@- Jl, 

: 4jil ji jJJl Ja»lji“l ^J LljyUI 


- w- 

£jj»j/ AiUUI j O ja -jll 4ijLai-l ^bOlil Ujui lij jt 4C^U 4JIjCjJ» 

Uu4itf As-UlI * Jaaa i^l^lsl ASijUI «Jl^ JailIji» »LLi| Lldc Vj . <m|jj|| 

■ cJ^ ^'j- 5 

Ijy# , 5/.»jLsI! itJL^ <J»IjijJoll JajlijJL| ( \Yl i*ll J ^Ajtj 

• ^ iajj u%* AajjmjA *Jb»lj Askd luLljjjli £!$$ f***ji, | J^n-*H 

ij *Jl>Ij 4iLw/ 4i)alll jJ^j* j ^Lu Jl J)U Jh^Sj ^l 4* LJil j ( .^ ) * (^ ) * ( 0 


•4ijj«(j>)<(uu)<(f) JaSill Cjlil J^l jt < ClLljjiUl 

jO-Jw ^Jll ^jjjll 4» Ji (^')<(i«j) < (f) JoSill y AUji^l JJj 



( wDJsi. 


- WY — 


i ^JI A»U- J». j SJ-JI JaiiH & UljjSl J£ J SA/1 dli a«i 
i jL- a»L.4 I^JUiTj < l*L oc"j jll AL 2 JI j Uljjil» ^ f 

j(\)Uj«l ^5 *»-ju-ij|£ scj jHaUldW 

3y@-lj* j ( f ) U-jfllj ( ‘- J ) ilwJI Y^l>* j ( * ) ( I ) 

.(^)y^ll 

Uail iaUI sjl^NIj jst U»jU(•**) ‘ ( ^ )‘(f) &u*f*j f 
Ajii LoU-I i»^sll J» jU^I j5l»j • Lljjil» j5^ j *jUl ^Lil j*“ ^jll *•!*■ j - 

. ^»jj i— ii i n j aU»jAM J® if-&U •j*lk 

j!>U jl» f c ' (jO* *1j* (WV ) j UljjJl* j ^j» ^ 

jB^ljAI A» j>.lt ijl^—-» 3JL^*. Hjjilj jS^ j ii j>-llah ^ £-ji£ jll A»3Wll Jojlai-I 

. ialaill jlLu. A»« j IjX1*j - aIm jLl 

OLIjjSlj f1jLseU ^Sljjt Ja2» ^OiljjiL AiUt*-*VV> ikjjLl ^mJ £^-5.3 

• 4fe >5^1 Is j*.» 


# * # 


Sj yu* ij j)J* JJJji-1 jAUall ^jjlC (J \*Mjk\ <jlu)l ^i ytM J1 ^JbeiuJ 

J/_j Ujj>Ul ^>j Jt Block Diagrams £+£_) * 

J^toUdl lfjlj>- Je ^Jej 1 * ol Lidc . Relfef Modela IjjUl 

* J 1 ' <i 

J^Uu 1^.1 ||ljl • ||)luallj (jUJLib (Jjl iuil 4 a) Ua.II JM) JL 

Underground 4*U-UI 4jJI Jic 1^.1 ^jlTj < Surface fealures ij °jVI 

•^ueyi < J«2s cK*jVl Ju^liT JuJc Je JajjLl lIJIT" liU . structure 

. Im ^jujlj ^nja-uj)l 'j) ojpUl oU < i ■ —4 aJu)I Vjbj_)^) 4 j*>»_))_)^L| uUUttll 

■!> (jl J[ (jU& U)^ Jb (J*jljll Jlt L. Ai 1 _yb JL»-lj J t) ^|;~n (j l»y>» ^J^'1 ls_) 

. ajjLUl joli)j.Sdi)lj _jr i*T jl^JtuJI jaUi* 

AT^III lA.tljul» AtLJl) o_)J*e IjuIom» C.l.-il (jl—S 1*1 e ,'.i 

‘L-iji’1 tuUUaiJI jl Ja*l jLl D jj" V l^» < Three - dlmensional picture 
Landforms >Uu»jNI JISm 1>VI <U*Ja 4s j »• JctjyjUI ojbL .1 uu^^il J . Jaii £yx>t 

* 3-lUUl OLjjCJIi I^Ljj 

< Ja»lji-l < (J tf jVl jJaJ tjLdall ( Jm»L|s)I jC u|fiil V_j 

t^jj(jUj.UjljrL jll <*UI jaIUU Ja+> j\s£ Ot-il ^jCjj 

<Jlilj • jbil J^aljsll ^it*» JaLtkll J|<u»ilf ^*“J jaIUII «jLa JlC (jl 

. uj4la Visual impresslon jvls)l JjascS» l^c*j (J“Ll* Jj 



0*-JI 3Lu i Bfrd*s-eye vlew Jel JilJJ jj^, UTsjsU ^U* Jl£ » 

Ala« CJ^ ji* U*^ - jekji ( NW ) JS^iJU J>\ tj| £yt I_iil^_ jj «JA 

, H “11 J«kji tjJ 4 !»**■ 1.3 ^ 2 » J* 0 <Xf lfu> Ail ^jJl 4 jll jll 

AJ JaMxX» (J ^Sl Ajljll aUs} J)1 jii j>-l Um^ ( WA ) 



( )VA)JSTa 

J«-*Uall jl l^iljUl jjMor Ujj . Jsu*jll iiLJ' cuil <*J f ^Tj 
iilU-l • JA J j^J <jl* f j-*J ‘ tf^J-£j 1 j U-JMJ Jil jj^li 

(Jl U*>-U- %U* <(3jj!l fj* 1 jf Uji Jiiu» Ail ^y*l »Jj U)l JJii Oj^T 

UU j JjCj V jj)l jfj1 ^kj» jl ^Ul *Jla J luCc dllil .jC-Jl l<U ^JUui 

• IkuaTj Ujiij jv5^1 ^mJI J^kj» < 



( m ) jsi. 

U[j i Lt i_4*<*J 4 *jm jl Aiklll JjjSiii* u-Ul J® Jlji-I jj» U^ CjU^I fVjJ 

. U lIiU^ J^ •—«jlkll A«kU) 4**>J jUu 4k JA 4ila£«*Vli 

4 4ijj f i 5^I I klljkt Jp JL»Ia) ^jgJI LjU^I ilaH)! (jjl? ,^1 t» Ja U* j *-< * “- j 

' U®J{Uj lfS»j| «itliJJ 


Multiple - Section Method : ioJudl OWlUill 42.> S ( ) 

U ye i jjaSJI aLu^I ^JlW ' 



( \ A • ) J£~ 


H • 

tJjllj * (T-^l Orientation 4*»-j» *Ul «illi A«j ■— X 

,j «lA^aJll j^J» ^i* < ^JI Js^ v£ ‘WJjH ( jls , ltll» • 



ii jijXi$JI Ja OCjIh jll j«^Jl *^~y Ah ^ 

iJljll ijljll j . CiLjll £>Ul Jl>1 ^ii* JilA^I £. Rhombus Jc 

A»-j3 i_^-jl «jl 4i jSatll Utul JJj • (<«^1 Jjy* 4»-J*il Jilll (AiJlj t%*ll *‘i*l* C(£ 

. to i r« <£» gjlj> Jg* 


dl|jj<<^ull iJeua JjJI &luJI J| ilau jl-l ^ Jjjs-jll J***lidl Jsai «illj t 
1»Jbl las- ^WliT JUC «iflii5””j < 4*jj*^ll (^ull «_»ljUl *il® «i^l l<J) «I)lj 
. ^JI .. 5llll cSjl^lj •jUU»jV| J*2ij Ujlai- Ji4 ilaJjlM Js^Ul £* CA**JI 






— YA\ — 



( ia\ ) J£* 


IjLA (3 iiJljll (£S*Zi N ^Jj ^“J (J*!**-* J^" 6 

^y» ^jJi ( ^jjLklll (Jua- 4SkJl vU^” lil f ‘ Jji*)/I (j^Lill Jli^l »j-ie (_J*1*JI 

.' \a\ jdii) \ J )\ wai ji »i*jivi ^ji 

dAJjjTj < J^lill J»'jlai- Jj-» jai- JfT* Jjl» Jc 4 jj*j jlio «il»Uai ^mj — *\ 

Ij^ui} ^jt i A2 % ( ^ Ua« ^m j jl (SjJjiall ^y* (j^J) ® jC-»l tjljL^I »*** 

. ( \AY J^ill) Dead • ««■o«n d jf 42ku J 

^wi Jl (Jl t cjljaj |^.U <L*1JI jAUall IajJPJ CjI jjseillj <LTlll tSjl^l Lil V 

. l^ij <L^ijlutXll OlcUaill 4»<< WI LuT »r*"l 



( \AY ) JCS. 

I 

Ajlll 4 *»J jLaSll OUUul ll JjUuaaUu* Jl ^I_j 2 » (iUS jLal — A 



( Jg^UI Ji» j i*Lu»V1 <il«S*»Nl <_/£ |$" ' ^5j>-NI J««ldl J$"j 

. I^ssejw»jT OUUaSll cJLtĕt jll 

JiT iiUl^J 4#l J»t jWtS fj* 0*1-»» Jl Ji)L ^-J ^ jt ‘l--} — *\ 

Cllw Jl £ ,. ■»■£' J2- t ^U-Jl (_3 y. li«2*.l j)1 Jajhi-\ J$ ^jS |$ t Jau»LuII 

• ( ur JS^J») CiUlUl JkjUj 



( 'Af)J5i 


<J>UI tSjl^lj J}UI (ja.J »lc*tj <_j*u.lill Ja2 J** ^UJ* ^JI — >• 

^ 4 05-O'j jiVI r -Jl o-Lm r jr dlTj ( SjjUI J^Ldl ja Ujtij 

• jljWl ^ljLAdU»! 

Layer Method: ObuUI AHijU : (Cili) 


Jp J® SIaII jHi: f : < oU^ «Ljjkl ULd C yi U>H .!• j - \ 
wljUeVI < AaUl^.jkiyiiU lT°tc t °r • ^ £jljs ijljj ^ 

.(\Af j$in)uii/"i jii 


aJUI jj£ldll lojl as* Jii J1 t>jNl jbUi» jAUau Jii — V 

Ai j jSi£jl <Ui>( jjj.il oj^»-Vl Jc-j^Ws 4 ^U*U1 ^li.'l jjl ( Ajflll CjIseUj-IIj 

» ■.«■■■••« ■* • 

•( \Ao J£iJl) ?JfU \j\j> j 



J* ’ f i jlT li| a*«1 j ^ilLt Ilm L»1j LLl. jls^ — V* 

^LiJj Lj J>ill ij^jl ($*j J> (j ««l^l l<J5j * jrlll J^iJI jlt| CiLij^ iijj 

• J* ' • JS—I \ jli» J *li Jt»4 (.5*31 Jl 

f*j3 i ^vjl 5*L> JjL J® f < J*IW JS^II Ji OUJil 5ijj Jai — i 

jjSi^JI iai- tjt- CiUjll A*jj iiJI^LiJJU» 4ilai\l J JjjisS' iai- ^Jcl 

^ij 1 ^o* lwt^^Jt^J wl «ull ^y-ljl (j*LiiJ Lj Ul Jatl Iji* jj ( jj jVI 

* 1*4* JJ*‘^II l*jU 



( >AT ) jSi- 

• pstMttJI ^uill IjwcUjj/ liij litljtseJlj «LTlll t5jlil ^»uj' tiUi JlhJ — o 

i_»ljLMI (jo jjSllCjl J»jlai- CiU_ f JmojSj ^w<A 4»L_>- * — *\ 

.(\Anjs2tJt) JS^JlLjty 

< jwi.NI JSiJI Jc 3 uijll Ljj^ 5 CJI LjLH a;L s-NVj ^il ^l d Cs - V 

■Ljloi- J? CijLDisJI Js jk-Lsij • JS~“H JilU j • jiitall Jjj^LsSl J$~-j titttLTj 

. (IAV jXiJI ) aJUI tSjl^l jJ» jjiiCjl 


( UV )J& 


(Jl f UJ J i CiLjL* iilj (^"u*ifl ►lc“l Jin; Liliu — A 

• bsj** ^ 14 jll (jijl* {£--*■. ^ 

One—point Per*peciive : *J»lj tlui jjlojil ASjJL : (llll?) 


t ^vA<U <jili-l A»li-1 (Jjljj Ji*t Jo> J^i 4|U-1 *JJ> (3 ^p->^l 4^>lj JWeji 
jeijJ J . (3*Vl Jai. JLi» iijuai Alaii (jl 49e£ vU ^jl 1£" jft** jc«*^l «_ji 1 y? ^t 
jjlaill ^c-^l l- ts* Jf^t Ljt f jll ^M»jVl jjAai ( \AA ) J$ill 


I * ILr. 


UUM 4ilil jO-J J (_/■ »JL>J Alaii ^jA J jlaill | 0 -ScUl • J J*» Ja—}1 u)t !•!* 

«_jilji'l (J* AjiU-1 AjilJ> ^.w j ^ «Aj-iU^l 4*U-I^y« ^rn9aii 

«^ili-l £* -UUIj 4ljl»,J Jii (•$■£*) jli^l «_*iU"l ijt (^A^) JS^Lllj ('->){**^l 

J£"H ci ( I ) (t-“^l ut^ Ui» ■ aj-i* jsii J^laj J«u^l Oj* |<* (jtJ ( J ^ 


- w\ - 



( UA )J <* 


AiOj «^lAl ^jU-I V jltl ^ U-l ut ijil j£«; 4*“SJ 

■ ^«wi «d»y 



( IA1 )J& 


• (« M> \ V jCsJI) 4Ji> s >-.4 ( \^X d^h ‘ |»-4l £> »U I j uUoi- 

)\* J^3JI ) (j ^^Jff)\j4U , yi A^P-ljllj (t5j) \}«U^l ^»-1 j)I^M J JLmJ 
(^J») Jaa4l Cjlj4 (u° U“) Ja^l p*J, ('j* < V^' V*^' U* J*"'^l ►j^l jlj 
^>•1 jll (T • ( d'^'9 \\* Ji^iJI ) _}jl**M pa ^«liL i_i| ,^1» ,\£j * 


— TAY — 



ul * ( « i > W J$-lJI ) j |T (<J* ^) ‘ ( U* -1» ) Jl 0«iU-t 

jtt ijirh -J • ( f ) aWs^* ((j*) ilaS J ?*yi j^U c$j!l ^«^1 

j «llljo j t (j) aLs» j ( ^ vJ*) -LA-I J>;UJ (" j) (ltS L-1 j Idj/ Ls...* Jjli 

. ( (t \ ^ * jsdll ) Ijb-Ij tla!) jjlaoll |V-uj| J$^* 
: ^lj*^! Jailjjll j*-j| JH«J 

Ij*Xjl AjiljĕjJall -Liljill £y» Ij—5-lj aLa) jjLill ^«j| j»«j 5 ; Ol 
aLjjA^I Jj» •jjiuJI tiiLijII £j* ^l*w jh“j* ^j2ii. 4_9-Lil:jiin ^jWbl 4j*UII 

J£-—“*JI j I—*li»-j£' jjll J£“* (** * ( 1^1 JS-SJI ) Aj*ljC.jJaJI 


( ) jsi 


J» Ot LcIa jVw) V_j . «jtsil <j|jCj*la]l »I>|j^UiJI jjk<M ^JScII JjlCj 

^. J » f jS i f-UI J jjS~- Jjl 0 ^ ^MJ . ^>1 j ^lbjl Jil ^^1 jcU^. 
iSjS^, yi l^U* Ij L-jJJI jJUll ^Ljl l^U Jc ^j-iSj ^Jl J;U Ljt 
LJUI .Jtls^ ol J* i ^IjJI crU' ti kJUI Ijj^. < .1; j&.\ ^jll Sj^Ull 
. ijUI JjUlill J SjjuTj <jLi.| jlaliil j UJi WUI Ujd^ t JUs ^y. 








,jli| l _Ju_ r aSll j^laJ J. f_J*i ‘ "J jNI (**“^l Jj»* *-^- , Vc-iAajJl j*4»j *i—*JJ 
j ji.VI •***!j#j*Ualli J» uN * f lr*^l j_jJlj ASlaill j *JjO-jll 

aU.m.I,j> JUsLlj J^Sll p*"J. j*—^l (♦-“O f . aJUI lSjI^J £“».jl !**-> £*J* AlUill 

►lASkill j <L—«f Jl |ll*ll s^U - ^ Aj.sOlUbrf.Vl jj*JI ^JuJu (<• ‘ jj^l^l 

■ Ao-jli- A«Jj j*-<«^1 Ji-lj 
: (*"^l 15 '^ J * 1 CsUuijSddl 

A—JL.I_>»1 ji-l *JlA OjSl; »-»£ ‘ (»-^l U5»l?- *S? jJj*M C»Ui jCsll 

jC-iJI J ( <-•) (^l» • c^l-J JS^j 1^1“ ‘W-jJjs^-I '— , 1*11**11 ^ys» £*~i J^: 

aJj^-wI jrMJMl A*»«A* Urf*l_J^-, (♦■“‘i Jj*^l ^s*" l j'* ( j ) (*"^l J*U*i ( ) 

• 1(JU A«9-jJ Jjil L_lljj j^-jl I 

*j_ a i_i}U^V Cu» (*—ifl t^l*- J* ^s-jJjs^l j^-sll (♦•**.» JjJ® ‘-*ls^ j 

: jjkJI *jla (*“! Jc. Uc Ui^Jj • oUjddl 

Jowl*J*ll • i_A JSii» Aj jlji* Aja- j) jji-1 CjUJall <JL^^ Ijl, : JjNI Ajli-I 

(^-uijj 5.^9-ljll Ja JliS*» ^jjjl djlsJall l»1 ( aU*i jfi- A^pbS* (*-il t-*»l?- 

CjLJuUH olaSSa-l _jl Ajl lil £e**£> Ai*_j ( aJU-I »AA> ( \\0 ' J^~iJI £u»_j> j ^ 

(^«Jl uJU- £• vl.*Ulsd jl jJ-l ^lUsll j Aji jjJai c5*JJI lf*l*TI cr^i ^jJ^S^I 





( »m) 

j£dl^^Ui.j&*IT"U J fl» ^lail )£ l|Oi C ( Gv_»D ^\o J$^LiJI) 

. ( «\ » W« JSjlII ) J,«*4 r ui 



( ' M ) jCl 


1 'liJ» <Ua-_jl_jji-l iljli-Ull li|: olill Hjli-I 

J c Ua -'.Ui 0V * Jl J&l t5-j)l AjU- Jo ^,^1 tjl j*- CiUjkll Aoklill ie>Jhxk\ 

• \sjlajil ^ V |i^-^l iJjliU 


- i\\ - 





>ijll Siijlill ( j J^iitJI Jj4 ( f ) j**»^l 

x*e. ,^11 iijlall KuJi jf2JI (‘—') j*-^l £**y„ Irs < j*-^l ug»l®“ 

* *J> Ji* j*»j 

• • jrj —f 4iUai j tjl ^nul HJJL» A_*>-j) j*i-l «JLibuloll vU^ lil f • idbll ^Jl^l 

Ul . J* £” ( V 0 * T ' J V“ J* (\ u \0 15^* ^JS^* £. U * 3,li 

SjupI ^ili • jjlojdl Jk_cljj *UIj- £• (P- w ) Ul Jb Jstji ( ,*■ ^) ^lkall 

yj f(\\y) j^Ji j iT^ jij.ii ^ilsii 3iu ^ m M\ cMU ^ js" *u* 

(^ ^**") Jasyj 4i jlj^ U» jlai- ^u-j tiU jj.i j . ( ^ - ) (•'Mjsell Ail^ij (^•^’) ^lV* 

^lilll tlibuLll ajjk ^tlidl Jaii ^..j • ( -^ <— 1 ) Jail JjL Jb ^JcII ^iUlSSi 

• ( \\V ) J&JI % 

+ 



(\ *\ v ) J.C. 









»ljsilJS^Crest "i3 4»jiL c>-jlj*»JI dtlluLtll djlOiJ I 4 >tlJl HjU.1 

Jt» »xf 1 jUallJ® j*-»2ll j,-« Jai—Jj < ^>-^1 jJl ^lksll 4>U- J» Keel <cliJ 

*-jU (Jl ;a*»*yi J^ (** 4 4 j*'l.(o* <j-) ‘ ( £. ^)‘(cfij)‘(^^ ) 

•( )j^jJI,J \f ^jijWI ilaij I—‘j^ IJ» ••V*Lsll kjkiM «Istjl *U1 y* ^ ...—I I 



('^ajjG 

Two-point Perspective : (jjsks; ^ jjkjdl ; ( Uj) 

j^' Jf As*S»(fLjl) Jljll ; f Jj, ^ ^uiU ^slaS^y jjliill ^Jl ^j» 

. (m J&JI ) .jiMsll ^Ls; L' ^Jl j£. jJbii j . AiiiU J*r -4«J 

jjiSllki- jls^bl ul. j;Vl Jai. J* «UjjUl Jai. Jc ^‘OUI jkaj jjL^j 

(J ^i3s* A -£*’ j* - ^l (ojl j ‘ k&c>tu- jjdjV jjkill jli ji»L 

.(Y‘. J^l) 




- . OjjPjJall UJI jr. £* y. t £jda£ y* Jjliill ^r-^l J>. - •;> jT*J *^3 

^JI AiijLJI (_j.il: 4*»l ji jJoll JailjiM y J . . y aliill Ji*>j «—ile-UailIJ 

• JjLvlj a!o£ Jjlalll ^il J 



Exact Perspectiye • £ejoe**JI j jlolll Ai J* • ( L~*L ) 
y» jr-^l f J£s» jtv «Jj ■ Al“" U jj - C»| r i*jil ^v«J Aii J» (jjl ^ASj jlall »ia> j-1m 

tlfjl 4JU jlaJjLm t£aSl JjUI £*»jll (J daiji-t *X.£u»jj ^J*» t Aj.il jCjJall Alai ji-l £»|j 
t( ^Jai ) ^>1J jJaa* ^Jb ( ^ ) JU»Jl a1o£ ( 4 «—» t ) aUj jLl til jUl luL*i !*• 

(■*)t(».)t(»-i)t(f) y«jill «_il jlal (Jl ( ^ ) aUs. A«il 01 ; «illij 

•jjb ^Ulilll iai) (j* ^Ju t ( ^JaJa ) Joilli ^yjtl A«J»Sll *Jl<b Jl£ j 


• ^r-^l «JljUl U *Jl/1 

C5X* J-JC ^LijliJ ( Ja^Ja ) Ja.ftJ| lijl j» ( ),jiVI Ja-»> ^taj dljj Jju J 

(j-^UII (jla*i J^liaii ( Y«J ) * ( \«J ) Ul • Ai £M» ji l) 1 Xl ji (^jjl J\ 

JaaJl >Ulll *X^SU £-* ^Uaiija^jM ^IUibwMl ^aUij . <*—a)Ii 

t( U* 1 )jUaJ:| 1*^ jllj ^r-^l yilj^tilK - U . ^r-^l l-iljUl Ul JJutf ( ^Ja Ja ) 


r LUiJ ( \jr 3 ) 







(r • s) 


(^A» i» JwJi ^yll 5>V—H ^-jljS^(jtjciljj 

* ( f ) ^ S J 

. ^-.Al £j» 1jL»> i>JU*{ <*L>< Jl* ^«jLll ^ylali _Ji» jl Ja»; (j 
( U ) £jli A» jljJI O JS) J 4»tjaJI ^cu <w>^" ^jll I* 1 * oiawlj 

5a»U .illii* Ci^lH ■ J»N1 J» ? * Jje (^-t -1* ) J*li-Vl ()JJJ 

. <il)i JU> *jjd» >r jji»* j* s ' J* jl Js^ l<i* Jil **«L 



j-UI Ja‘l> 

I Uljil i)Wji J* ^Jji-l al*#jNI uliL 

aUjSll dJSJ r 'i ^ Weather ma P s O^" J«V y JA £>' 

r iUjj JljU >j i>l'i J^U < Symbols j>JI 

r < LJJ ^^aUI J*»l> ^ij * Je j'jf > JjO' 

luU Or„j^Jlj Aij^l J Weather Forecastin e iji-l Oljjdl »1 j»-V iLjJil JU 
• l^J' ijiA-l &• 'jL*I c"aI Jeol^l jy ^l li* . aUjJ^I ►Lii V aJUI 

J«fl> Oil5^ lali . Cllmatic maps ^lill J*fl> jf* J**l>1 <>• ‘JUH £jdl U 
Cjl^ lilj • Means OlU-jdil Jc JUiJ £-U11 Jafl> (1)U 4 jj«jl ^AseluJ (j-iUll 
J. ^l CAiUl J>U Absolule CitL ^riUll U> J* £j»* jll OliUI 
. >UI C U iSjsJi M 1 * ‘ 4 t>^c U1 ' wl > 

ijk*aUj' iJjlUjS» ^-Ull JojI>^ jkisU Ipi; ‘Ujs" ^Uj^' J^u**^*" J**'> J 

. u ro ,jp JS> Mt OljiJl ,y jS' 

^UJl 01 * J*»jJI ,J> tr 3 ^' *-/■' ^ J ' 5 's (& £f> 

iUJjj ■ i*«jJI Ai ji-l C*ljjisll j*s* (ii Jj^jIS o“*' a " «j j j* (j" AsUil UjJ-l 

(.uSllJ ;*>JI jj-) ^lijlj Sjlj«JbL»j1 J* J*^i uri>' ^jJl U* oU 

. . 1^ -1 1 ^y,J P*Bt weather ^ UJI^aUIj ujLUIj ^aUlj A»j )\ i5x«j ^Ul *Uj 

J$Cj ^ULj Ij._*. 1 j 'aU> J «illi JT < o-*-JI £jU- V-PJ A 6 tfj'j 

. I^- aU#j' aL^ 

c?>' j*j'>c8aU.> ilU^i t IJ»-1j V-U Sj^lb i5j** £>j* c^' 

^ 05i ^4' ^ o'/V' -«A-U lib ■ 'iOj jM Uii.lS 

,jr vi o jiii» »ji>' -UjUj jjj vi o jiii» jiu VI olT dfc *j*u» 

r V*« ujll' »Lj*» |*4*» l* jA» jl' «—»1*1^1 ^**j*-J 


l3 jUI £j,S ^ — Jtdill IjJb jAill Jailji^ ^j^ill lj>* tjO 

• Juljtl Jt <*>j^Dl Jj»C j Ujii»!ii.ll A«ilj*-_jT_)ISOl 

•U jLall Sjlji-I J»( Vj^^m 

£.jj>' t/ ^ 9 * 5 *" <i*' * c^' ^ vi" o A 

. UuJj lUlJjl l^; JaJji i5j» Vl A>ji-I j»*DI £*♦*■ U ^ * <J*J "^l jJa>» je SLi-l 

^L" ii* 1 'f*i j-5* (J* J*"’ ul lf*“lj J J SjljJ-l Ola-jJ je li JieL) Lf j 

(JjLjJ jdl U*ill 0j> J**il liotherms ijLill Sjlji-l J»jWi- 4k**lj> u^j*ill 

* l^u) A» jl ji-l l^-Uao*jX« 

Ai^-lJI CilW*»jjll ^ ijlji-1 A*-j3 «^La- ^ <«Jpei*ull C>lL>u>jSil j^“lj 

* t5ji-*ll Lwjsllj 

— : aj_^aII CjHu» jsll ^jk OUj> iJli* j 

« _L»jsillj^> Jp ("True monthly uitan ) jyi-l L«jsil — \ 

Uj> Cjfy >* y 6jd. j^-ill Ui* • jf«2JI jl**- 4 J 9 wt 5 

; f |y YY • = r- X Ti = Juii-I e5jfJLUj^l 0'i 

. ^. ^ w -L*iL = 


YV‘ 


Uji tjOisJI C-iLuj 


: ( Monthly mean ) ^j^ill -L*«j*il * 


OLIjjII j-^i.jJji jf* jQj - W 11 V^^-> 

Ln j iadl LO L Lu. j jfill IL Tjlj- **-j> ^ ‘ 

Jjl>1 J^js. L-ui Sjl.>1 cSjr>' W' > cH 1 ^ f ^ * <^ JI 

• 3D f • jJS Sl ^y-^OlJ^ •• x *‘ J 11 " ^ 


— Y^Y — 


• olLwjlill jltjl Liul illi^J 

<j° ‘A*- J*J ( True aiinual mean ) Juii-I i£ y-JI JLjsll — \ 

<Ju«i-l <>4jJl ujlU—jjil 

m jl n o 


Ljll? wjjll 


\r 


- = ( Anuual mtan ) ^ji.J| — Y 


*Vl J* — 5j jiuJl jl Al j^JLll OlU-ajiil j fl yj> (jllll £jJlj 

Cs* »J j^j^l J>*^l ij lijUII jl ‘ <iL> Sjj^J LIjJsX-Ij 


I ij js«-JI jjDI Aiji-Jlj a*j^jJI OlL.jxll 

: 5j jLill Ijl_j-l _UjU>* ^%-j iijjU 

jlj^l 4^Jp>lj». L jj Ja-*jS^ AjlsCj 4ijLill SjI_ j-| Jojki. ^JJ <A/ IjuJ 

‘U® Sjlji-I Vj j ,P -L*jlil I J* JiJiJ JUi Atujtl Jc iseijll Hleil 

tSjS-*. j -Sj^j- Ail^jiji Jp jKlll Sjlja- 4s-jj t»1 4i1 ^*C ‘yjJI jjo-» 

• ^ ^j*JI £jL» 

'^( ^l®*) M 1 * 5 ^*jl jO So>lj 4i jit 49-J3 4»L>L JjjUl Ijj» iS_^_j 

P'-» 5 " ^-J 3 -t^“ji«J ‘ IJ14 J* jlajJI j Loka lQ iuju^Ujl jl oip lili 

jSbJI tSjlui Jdnil l^IjlJ». 4».JJ Ja-«jl* ^Buaj « V\j£ J* jjli J 

o V\® 

. TYjA = *\jt+ YAj£ =-+ Y*\jt = 

\e. 


AiijUI (j-iit J*JI jUj»J Q ^JU f U (°rYjA ) Jg^ll jdtl I^sCii 

(jAiu; IjOu Js-ljll -la—jSll Oli Olleil j*»j» < 4 lu_jl| ^sseij? jjl OlL^I j 

C.L-JS u-U J* ijUU ijljL _ttt> r j . 0 Cc Ij'jdl Uyaidt uUjJt J (\) 

* j 3 *^ jd*»*- OJ* 

« j (^, Y * ^ j£lj C**ii g^tdl jt B, isjl s>\»jl (t ) 

!ju\ A • jCJ I-U-tj tjl. *»-j>jtiJ-aHj ljl.\ 1 • JgJu^tj Sij!. ^.jjj 
piir-jjll iiUt jul • 'jL, JCI ItjUjijL. ;^ji f U*-t J» ^ljt ^Slt Jbj 
f'^ i-—jj jMM^t t^-Utt J L^^tjiiyt Otj»j)1 



^ll £ li (_$_jLuJL1I • jlji-l .1 09- jM (jjC .** < -UjmijSII IjiA j Jk>lj Jai£ 

Ljl J>- j*rf l|»^« *JL« ilaijiM m j |jXij • lf; jJj, 

. Ij> ^L»li 5i jl-jdl • jlji-l J» jUi- jjO Jl J*»lill jjd_ jl lcb 

Jlc V 1^1 ^-> t ii jLlll Sjlji-l JajUi. IjO Jb=i jll vjs“1' 

^jj^jSaJI jwU*» i^ jS m- 1 <ljull 4jC*Vl Ob-j-JIJlC Jj < A^Suii-l #jlj^l i_j\>- j3 

.Lu»jS» tgsUii ^)li^*»j» 1 LUI £-Ull ilU- jj£ • jdl IUa*i JLi 1^.1 









jl Vl t L^ji Jlj >1 jaJI j«Aa*» (Sj *-—* J* ^lj li^"jl j*~ 

• <Ui jU <UpL.i] Uljc*S^»tj U jJ* I jljJ-l CjU-_P J*l£ i3jl* J*^1 Aiu jlall 


tJjLJkH ^jl >1 ijJLiJI jkL ( C' 


i“ljj ij Iianomals (JjljLl jjjJLll J*jlo>- ^l»kjrS*»l ^lill tUc ^y* Jii 

ijjcJI J*jU>- jCj . ijUdl ijlji-l Js»jU>- j» l^ijliwi _j < ^Ull j • jljA-l jji 

Aa-jJI ^ l^jlj» U-J 5 tyll jl»Ull Isopleths of anomaUes^jLill ^jljA-l 
ijK,j (^l •jlj9- Jijwjia (jli (3 jill 4i1 t5jl ji-l jjJJLlli Jitjuu j . (_j^jJl J»jUi- AoUll 
‘ jls3l l»iA <»L Jjs-jil >jJI Ja». IjljS- JouojSuJ jScJI pku (^jlwi A=eSeua.-« 

— I (Jlsll jSeill j# jJI JoJl AidUII A>-Jjll JkjJ 

^lL-»» i$jS*iwi aUj jill l^selaj* ^jJI OlUjAl Ijlj>- «U-Jj L*»jl« j jue JUj 

V““i (j 6 (il'-> 4 * te -lJ i_P* j* -U®-Jc £" (jll ^lUil luM IjtiC- jlitf < jse^H 

J**seii ( V^jj CAlojl iJcJc CillJsldll.' OUIji ^j*£ ^Ja f ( Aijl«JU CiliUc 
(jijJl Ljlai- Jf j J«Jl JjCjj.(_p»jJI Jail AjjUII IjljA-l As-j3 Jc ii|J JLi 

. AlaijiM IjJc J^wU jjJI 

U,LM XI, aW JS (jl Jjeii» ( iUjl Ala^ jrIjl^p- Llu, ji, Je Jj-J-I JUij 
(jlT" alj*. 3j»LsJ| IiIa »ifjU» . (J *jJI JaL AjjUII IjI ji-1 A».jj ^c. UJu jl 
U>.ljjl I^jll ij^l Oli CilU^I (jjj £*£ Jai. ^jr ^jil ^ ( UUL »_>>.jl\j 

* U^«1 <jUju) 1fi-i Us-ljll 1_JUI ijiill Ol jj ‘ 

^*fU Aijliil AjUi-l jULll J (ijljA-l ijoulJI Lj U>. ^uis-j U UrfS 
OU-jj Ji^*j" ^j • A-.jii-l V*-ji— Jc j OUjil UUill ^ y~" J* Ijlji-l 
(>-f ; j> ^ -U*“>* *kji J{ < _^JI J-U. \Sy~» (Jl jUUll dllJJ» j Ijlji-l 
• J» ^ ^>1 j Acjjll Ijlsiil OlLil 


c — 



( V*r J5i) 

jAJI J (jjiJI J~\ ijJLiJl 

*j*"***^ jJl 

UiAX4 J*jLSfr fc-JV»Jl 


• ^JI j tS_jL_-.sll ijjuLll iajak- iUJ>-( T * r ) J^Lill £**f„3 

JCiJai.4 (juT t jiUI j Apcu»Ij|I ijj-ill (jl*!*' 4 J*j*2 JsU-{J 

Jle* J jlj5""jj « Thermoplcions ^jil <ijlji-l ijllll jUi* » j* jGscUj 

wJLJI i£jlji-1 iji-Jll jUu > £»jl jw»/ Iri; < -U-_)VI Jj^Jlj IjJjl Vj“ 

. jj^Tj-^l tj OULil O^illj U.T j y* Jlr“ ij <y*jO jO « Thermomelon» 


j-lj Jl Aft j» j ji-l L» » a ll j\Tlt (Ji (£)L*jil LiiJI 1»jlai- J £>"j» 

^Je L*ju_) £-1» Jl «Llijtiji Oj>- * 4^—i- £*»£.} Lu^oll 5l f C lf*UI j 

. Pressure gradienl Jo^JI j,i#ci* jl Hsrometric slope ^JLtjjUI jAscill J^i 
^^i-l iuuJI *Uj • jjjll (jj »ijlSu j^jll j-* *)* ^y» j\j uSj^l -)*U)I jJi J 




* ^j***IU vv( cS^Ul JamJI ja |Jl*j ) j»bJI ^U» g jS— jo* 

j < <> jLjII Sjlji-l -UjLi- ^j jl» ^jUill j^j| J,jU- ^Jj 
ii -**Xi jIjsc ^jil UuJI ol o*U J* < jaJI ^U» ^ij^jJl Ijta^-; j*, 

•0- ^rUiijii^Uu.jiii 


jiiJjUl OJ.« Ijlji-I Jjfl" oiilS jlil ji**JI UJjl^ji-l UuUI jeSB4-i 

UU jjCj i^jjil ji,Jl i^isl UJjt l^jlj». jUiil JUs j ^jUij V 
j^jU \{ *jl.ii. ^Lj UiU. Jjlj.9- j ^> f.j^JI ^jSB.-all £jii~jJ . 5}jUJl 

. Ju-jdil (j C>Ujj jsCJ 


O^U-*\l IjLi (jfe' Jl (J*j*Jii^ <U-jJli j^t^yLl ULJI r tejbU lUjj* jUu 

■“* \jf jjC < isldM l^jaII LjU j jX*jjUI JJj *y u ,>jNl UiU ju*fe 

o ** 

5-1 « e u^jC Jti- Uoli-t Oj^l JL!» Uj < *|Ji^yi U. jos IjjLrj juLaji 
Ujljju £% j UU JjU Uj^l CiUj^-dl ^J^s-Jj . Ju>.jlll UU UjC; 

• (^JaSll ‘Ai* jUjU * + J yijl«*ilt jJeUll j jUjJL r ~ 


Jjlo>. ‘to <>y> Ub Sjlji-l* UUll C.Lb-^ 1 g-jidLjj 

: d»Ji VU jldl JjjO .1 UUj < *^U 

cj^ jt-jjLH ••■Ij* utj < f # rr cX j^^il jLj^jai ;*l j jl \^j y 
v sbs»j r JjaLi «jljll ijwjjUI oLljall j jl& Ul» < IjLuiu yotjY 
rr J Jilill ixJI j* V jlLil J,ji.sli jjCj < ve • U v«t jY j UjSll oljSll 
• 4LU»I vj^* J* Ij^j fj« U jo!)UI jLj.j 3I ;*l j j 3 


,> ijL « J.LII » « »ljil I LLI » 03j ^- \/ (\) 

;a^j oJyl iyl\ 0 c SjLj.j « Dyne a ,\i\. »L>j sy« s^j, Lj,o!,j^ Sjj. IA 

^ ^ CJ ‘ f'- #s * c . «W > V--*» cC‘j -*>lj r»j>- J 5U.W 
J ,1 ,> *>- ^l' v> ■>_(> ijL j*j « Milhbar jL.U » r \ ^ 

Jjill U* LM^j . C J\ jUaJI Jf JrU OjJ- jU.(j\ « Mlgadyne j.iL. » L> J»L 

• Lj» U‘.-IL V • • J»L jUL \ • • . U.i jJ.\ J.LJI j*\ 


H 



j 

<b« j-^11 

\v* 

w 

Vo* 

Yt * 

rjK 

rjY 

rjY 

rj\ 

Y* 

rjr 

rjr 

r^r 

rjY 

Y \ 

rj t 

r>t 

rji 

rjt 

YY 

TjA 

rjo 

rj» 

rja 

Yr 

rjv 

rj*\ 

rjA 

rj\ 

Y t 

rj\ 

rjA 

r> 

rjY 

Y® 


yotjK ........ o^i-UI »*ljSll 


YotjK .......*•• »»ljSll 

fj° . 

IjutUL* Y® • jY = 4joU>l Aaj»-ydj jSll jiuJI 4»-Jjl Jjwll JaaJmJI • • 


jDI tjy« JjuJil |ajM»j| I_ 9 jb*j • jStJl jn&W*» ^uJllL ^JI IjjA Jjuj 

. Standard pressure j^^ll 

aIo^ JT ( j •!» (j^li-l Jl < a&LJI «JjlssBuSL+^sll J^""»lj»-l Juuj 

•la***!! l»jlai. »J* ji*l j^Ui IjLjj t JL*-l j Jai£ Ai jL»lll U_jjjall J**_j» j»f 

. JaJuUll AjjLiII jULUj j: Isobars ^jLlll 

jljia u|j < l*AJ>" y* }L**I» jljjJlMI £)J; Jl JusLII Uj^Tu^ i_*£j 

l^nlal j4 cijllail Aijll aUj ji-l ^uj (j*Lw uJ^ls>N Lu) Julill Ua 

tl*lAuji jIjlsc lfM»*< ^ jl» j;.^! UjU>- OjLi LlUl JUTIji-l j*. Ij-LyI 
• - 1 “ ? * Cf. j v *tJU* \ j.*»ll i»fljLl ,j wjLall IJl* jjUs .t L j£ 













tjfjlujll jUli J# ijJL^ ^ C 

jAj « R»in -gauge Jall ^Ui« » jly£ aU 3 ul j 3 kiLJiil jlailC» ^ J- te 
•JIjL^S (j"Li (Jl^Uat Aa| jjl (|)L<Vl <-iJ* (jt «ij^ • ^UII j t5j^ - ! 

1*Jua *b^ll (jl *Xi* • l^wLul Aii^ O^rO * 

^y>- ^JlPCuLm) Ijla <ULij$ l JljUj . LujSi ASijIw jJj jlail (jljjT? ►IjJI 

■ » ji&' COLjuI ^y* aJc ji-al U J^l 

* jwll jl AJlwtJtll jl <U j^_i)l ulUwjlit tjU^* ^jS jlail iUjlja Jj^i 1 ! *Ujj 

• UtljU i_alUc« (^Li Jf l^-L»- 4 j jUI OlUuijlil JjTj J ■ jUil Alaijayoj Ij^^C 
j l_>* U.J4 jjA *jU jUl (jj^«JI Uwjitllt J«m)I jl«jlji*l ljIUujS» wU> (j 

• Oljlu ijit Ja J$*” j UiU-Xil jlall £j*k 

j jilli j Jailwil jlall £• y *£- jt ijU ^U jf^ j jlaJ) (Jj^iJI Ljlil ^IW 
J*l^l JjliJl jfl (_*!?-IjjTC.IjluJl jJLC(j^" l^jt UjiAr- je Uj_l^ <-l)lji>» »At 

. C.I jJmJI (jUo j Af J<A»- 

(jj^TJi ( Ija- AlJj Joa Ja>lj»- <Jl f l^-i (jJI 4j *\jdll (jiljii (jA**l l*jS^ J 
(jjli.ii (jl (j*Ul jft Aiis^l cJI jj^i (3 jlail Jail j» (jO *i jlail jl iJI 
ij>- dJ)jj * Ujj_ f \ ^JjU ji-lj Ujj^ VA iljl* jjJ&i JUa o 5i* AJ-u.ll jjfJ* JljUl 
Ji« jruai j jkil aLj^- L-iLr j)I falae deduelions 3J|jJ| CiUkjuUidl wiseS 

' jiW jf“' ij** ^* 4 Jji*' Jf*“ (j ^aUUI (j-i*J jUll aImjS^ 4A jli» Jic jiljt* jf-*“ 

pjuj JJ tllJij jUStNl ItiA ja »L Aij^JlJI _jail CiUsuojS-* JiJUs) [jlsibjlo illiAj 

- I (3jLxll jlail Jojlai- aUj jsr 

JtjX Ai«ji Uji r\ IUj jj^iJI j aWiL xil jila*VI »—iUS^jM«si- (jl ~~ \ 
jaij* */. r jt <v>A ^ U )l jl rA II oli jj^ill j I^lT JcLj 

• Jai» UjJ_ (jU ji» j aL»LJ J<*S^I (j»« (jlT ( 3-111 jlall f" j* Ja* 0KJ P al», 

(•* (j-) < (j-TT j* »j4* 4S-II ->J»~ .j- Jf~ J(j^ J*“ jl — X 

. ' rn0 
C»U<J ‘tV* 2 l*i* U_ V» ji^A ^-^"(j 6, *jUe- JTJ^U (jj^T 

(^jUll Cili jj^ill CiLTj ( \ j* jl )\j*YY j>ljti AlaiUll jll**Ml 

* * j\AV j Uj> f \ II Olij \ >«\ ® ,y Uj^ 


— - 


jlL-Ml jt i jbj-JI J Raga U|j ijjju J, JlJI *j> b> |i|i 

^a*.ui jc;»jUU Glu <uu ^Uj^ii (jujiuroA^y j 

“ : d* v^ 1 J 11 

r* x voa 

. r V^jV =- = &>» UJjJil Jjl 

r\ * r 

. r Yorji = «j\AY X YOA = Jjty ^bjMl U JjuII ^Jl 

t jl Lbjfj ^JI c.>UjA.di UjI jjl jUjNI J UU-^1 ^j 

jUUI Ja-jS- t ^UI^jUII LjW-JMJTs jJI ibJJI ji b£c Uli 

Isohyels ^jUllJJI J-jLtf JjJ JjLji UjlU 01^j ^jLU jJI 


• jt> j-« ^.i j jji c«is j jSCj j 



(V- 

jlij jl j (JjUaII >U VjL,i- 







— - 

ji c5Ji^ r** v£ J^ 3 

^TN ^jUdlj j\L&gi W' Ji «ittij *^>t UUlj Sjji-UU J UU £ 

WI V- J *A>'3 ^UI « 30U» a jn dteTV aM 

• ijj» Jm*U» oU i_j ^jLjII jlall J»jlaU Lij£ ( * * 0 J^' ‘Cf > - > 

. JU^L3»U 

>11 LjU. Jc jlk.^1 3-f Jc 3jUi >j^l *>}sf > SiUI c,jr 

OrjJj. dli ^LjUj U’|j i JiUI JSTdl J UU $ jlall gjy Ul> j ^jLl» 
J Jju j-i C bc iti>l ajjr f * & hj^ 



(X- o) jsc~& 
O^jJi J t5>UI jUl 










^ •*"! C ^jLJI uLj—II ( X • O ) JgC-ill £&ij» J , vl»|iUJadl jl |J| j)Vl 

. j\*JU X * • • jJS J^olii CtjUlisll lfj| iLuLw*1 

IjwSCiiljd U ^T"LH <J[ £lill ( y JJkdl £>JJj o1 J-Uadl fJLSeI-l lili 

ul>JVl >J J». ji —■.£ d!i ut' v *j C.J^.1 lil L.1. j\\Ji\ 

» WJjUJ.1 ^ljai Vl 

Zll £jA {£,^>1 ^pl J\ 1 ( Cm>*U- ) 

^J.5cX~Jjll 4jj>-Ulja»lji-l^l^i I |V*I ^ jlk.«Vlj JaJUkMj Jjlji-I Ufl0*^1^ 

^■Ul Ja»l> y ^>11*1 jil illlA Uli < jl j>- j>*jKljl JjUjU ^jLlll Ujki- 

J® k* _r-aui !*• i fljAl«Vl l^idlj Aijoll ^ jii*Jf 

I iJjaJI *A* 

; jlLVl Cijli» ^ju J»jU>. (f) 

uLuaIL jl s>yi c5j^l <J[ jj-» ^UI Lljuui jUa*VI oUT"C jjL; 

<-jj ^UI Jj^iS^UI jj <«uJICjjDI IJjb jjum j ( l^»uJ ^JI JU_jJI oUr ^jJ dlJjj 

• OC jlk.Vl CjjU ^JU 9 

C>1S (jULll j*u>jA ^ji* aL^sUI I^OiCjJ* ^jJI AoJsoll j CjjlisH I j* V_»L>. JUi j 
jo-ji ^J Isopleth» of Rainf«ll VarUbllty jlk.Vl CjjL* ^jl. S>s >\^JI ^jJI 
. l^tlijl J>JL*i UJ*b jj^-lj AiiLll (ijLlll JajLsi. ^j 4i j» 

j t uljj*JI j jlL jU 1 $jmJI ujlidl ju 4aj> ( x ♦ A) JS T . /J I ytt*j)j 
lf".s&i^J ,jfJI jlk*VI *uj*H (_jl»U| ul Cm»- * Ja»l jlll^. ^jill IJJb 4 *aJ? U) ^ualT 
CjjLo ^Xi Ctli jjWL JSUJl Ijl» J lyjlili ubjjl (j 4» jijl jlk.Vl aL uJ 
( |i-—£JI I>X—* ,j 1 *j^ uLj-JI Jlj" (J Liljll oU-l jUlll Uii * jk< 
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(Y.n )jk3». 

u)b yj\ (J j\l»Al (JJ-* WjUi- 

ij>1 i jlL»VJ ;yJI ujliiJI Jjic ^jUI ^IasbJl*»! ^ 

^U«W * £)lj>_j*Jl* <ti*U-l jlall Ala*j>- (_j IaU^JuWJ*»! >1 Aiujlall jj-Ji; ^JjilUl 
IJl* iil*j) Lu? Ul <J[ £ liJI i*jum ^LlUr jLll c»_jUi 4 ***« <**j 

• O_j>-jll O^LUalll |> jjt) j-l*i£ aIw ji-l fjpj J t Ojlidl 

^JJil 4 jSj9*Vlj jlaJI) WjL>[ *JL>-lj Ailoji {^slaiji £jj l» I-'; Ljl li* ^J 

AijjUj^ iul jtl (j *UJL»slJII ijjl J>j>jls0l iaijUI tI*»lfjll^-jU*J jlla^Vl 

jlU-Vl SL> J^UIijll J Jiaei** L»U t Jgim ^LaaJ (_5jL-*II -WjU> 






Jjla£ j 4auflfctll jtUll <iUSj c 4J^I aLuj^iI J £li Jjl 4 jUi 

{jlOSs-iJI ^)I^^m 1I ^l*Jj> 4» jLll «U^ ij^Uall aJl^ ^waIij C jki LJjli) 

• (T--v).(r..) 

t t 5 jL-lll ^jll 

lj* 1[jL* (j^l 4«l«eJ)l Ol,jtisll J«SC (j (ijLlll J»jl»>. •jCLt f tjt9bXu>l ^LLs. 

AXm j 4Ldu <A»j • jv* |j • ^"1 • • * jlall ji • jljLl Jl. i>ll. •jAlii Ait 
.1*jlalM *iftl JliOL 4 j j ( D*te Isopletha ^g^Ljll ^jll J»jloi£ Jaj)a)i-\ »JLA »jiJ«jj 
^UlS . 4Lu> JT j^—s* jj*»sl • jaU» (j^j^S jjJI ,jl«bllj jC (jJI 

ajluJI jj^u> j^^> j juLi-l 4>L i£jll ( 5 <ull (^jLuill jy*jll J>jl» j 
Olji j L*»l j AjjC^jll jlL.Vl f jlS» i£Jl« JjHc (j jt * L-.ljjt jt aJj^sJI |fi^>*t (j 
(j O^AA&wI j) 4jJLi t l2) jK-J AMjUI »0* (jt JW<* Ijll (J - J * j^l *** 4ijW4 ^Juj 
Lil J ».y 'jkCJI iujUI »J> Oi*A£*Sm>I jij • A>m»Ij A»Lm (j 4 jp-lu * J*lt 3jt £ j y 

f l*LsJ $ . L^U ^Li V jJI aU’VIJ ioadll OLMjl j c Ux» 

• V-L1I ^l JL.J J j ibjUI .1* 

(j* Ull A**jU^I| GlObi-Vl <u>1 jj j Lut (^jLil J »Jai- AS»jU f jJeluJ 
CSjLsJI J>jL <Jj*> J * AluJI y* V * A u j^i> j jUVl J*jlu* M>J 

* Isomer» jMjj*Sfl JU jL>- j]U>l »x * j ^jUsJI 

jj* j jIL.VI JajSuJ (^j^jJI Jjull »—»L~^_ f >jS J» _)kLl «Jt* 

4i jL JJmII lil* Jj^ J i Ujjll gjiajA ASkill (J *L* JS ,,, j <lJ| j j^t> 

U“aU j i5ji-.ll jLll 3/cjiriil)Li • 3Lt jTj^jUl jUILTJI 3-j-ju 
O jTls» IjuaOl* 0 • 4*Xjl • JL* ^Lj ||jJj»u j^i> j aL^I jj 4 O * • ^yi 

J jJi *UMlj SjMdl «IiliMjll J (jjLlll j.jll LjLl iiJ* j SjiJU illJ ilU* (|) 

- Atlaa of Amerlcan Agriculture , Washington 1036 . 

— Tbe Oreat Soviet Varld Atlaa . Umm» iom 


• 'j' \ ♦ = tsj-iJt jUi ibr jf^Ji l*L J jUl 'j* A*i-A* 

4j>- jljjjull d»Uail j J^ljl lw J l_aw.il I dtt? uU** J^lj 1 4Jjj|aJI 

. ^Ujtli 40tou*jil 

Jjllul 1^1^—« Jbjl—llt jUa4*VI ywi 4—lld jjl»lill ^ji» liljj 

. j^iJI IJlA j 4iUI j j*wjjVI 1»jlaL Jc JaASB» ‘ 5 jjLi« J» jUi£ 

J* Sj*lI jjl -c-LtiJlJwA^ ol jlall (jJUi 4I.JI ^yl i_j J*JI jlj^—5; j 
JiJI jj^jir Jj-* J^i> , <' (j jlL*NI ijlur t_*—• jJ« £«*»J» 

^jUill «LjJM *ju> jTj • 4jjlwjdl ijlll (_—jJI d»lj l*Vl <5j» -L»jUi£ 

. jlall JjL. J-Lill *if[ l^wJUat! V jjJl (HLTj jlk.^1 jj* Jjj j5^ l{ J Is-J ^ll 

jl Vl t jlall jjc fS j*"1 CiljAUa ^jj* (j ^j1“U ^1 Jl»( 2-“I jj^-J J 

. £g<M j^-i- (j jIImNI -1»jS*» i_jwJ £|jji (j J* (J^l jjf»“ ^Lll l^*ljjie2**1 

j-lji 

(3 IjaWj ^IiJI u_j^ *—'Ijl (JjIj^— sll Ja-wjsll Wind -rose j*liJ1 Sjj jbuji 

^ Jli Ua jjisd. UiOj C VJI Cikjj sjij,_ p ^ljil iJb»j . iijuuisku 

* ^t-Wl f 1 

• 4k.ji c vji (0 

«• 

4i <M ^U^ j jrliJI iU I J*!j JJ Slmple wlnd-rose 4uwill ^ljjl ojj 

* 05*-* ^Ljl J*j 4i**u Luj SjSi j 

JV. ** 

4ij>u J C l» Jl CiLLlN 4ij^ll ^^uill ^jjd < 3 jiJI Jjull ^*u*ji Jtdl JjjJLt 

, 4ij^C»^f| 4iij£ ^lijll C*LLl Jic ^ U j.—t ^Uj Sijj ^UJ WjlUilj t 4j j*u£C^I 


- rv - 


jjd» 

Jlr 

V> 

V> 

V>?“ 

v> 


«3> 

JLr* 

J|fi 

Jlr" 

V 

Yijo 

H^Q| 

B 

B 


•»* 

\A,t 

r\,c 


: JUI j 


Lii • v-k*»V*4 j (j*Usc AU***iH ^4» Jl ojj ^yjj \ 



OjS^ /. \ jO 'C j* Jl “-sjj ^«JwrU**^ J* I* jU*>l J lj>l "' * 
.Ulj*»UI ^Jj^.jh^j- = r XVijo) J^JIJ^UUI jA.UI jf\ 
j/JI ^ Aijtll vJ' J° J' J ' (Vij' ul. (. r Yji = t x rjV) V jiil 

• ^l* Jl •■>jj J**«j J 4*idi» ( VJ* ) 
















Ijjll JiC V»lc ^*j' {Ju tiljj Su — r 

• *UI J ^. ) 4* jill ^LwiJI £j> l»3jt L>»li» JojLiAM «JlA Jljlol < _^u>l*I» J t 



1 ^ 1 »jla*" {Jj^l .i ( (^J j>^ £y* j 4 »JI •■Sjjl jUI ^«Jl (^ls^ “** t 

I»jUi^l *Ji* JljUl j* |*^JI t J$i)l 4*»5l» jt 4> y>j* Sjji* lUjU>- 

(ljlij JUf l^il (JjLllI J^la» J « f>to e sJ I ^gljl litj ^ltjl 

V**> J* jJU( t«\ ‘ r *A« r*v) J&Vl ^ll^ 5 UI ^l»JI C»Ujj 

, ^ Ul J_jjJ-l» ijjl_^)l j»l*j >0 U 5»jjuC.]yi is» jl* j ^l)Jl oUU I 


— nt — 


• 1 ^ujl y ^JC jt V —■ o 

u^- Jj ‘ JjUJI JtJl J Jo& J-Aii» jL iij* jc jJLjt jijj ^j3 

j)l Ailaiil j ^IjJI »Ul jO / •J^-lj jf J® £-Lj|| OlijJ »Jl» ^ i y 

• iUjJM L_^lsc 
: Jl_ii 

Ja.« j ^lijl v_>IaUV ijlll l_»mjII j i» jijJI ONjjJl ^ay (Jhll Jjji-I 
j** j oUUV ilajJ- vj^U < J j> jfi> j i»jJil OjlII 

1 jamJI Ijlai 
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jJ* jt- J J c u > 

r J f i hf U» u\Ul *W>> r j; f> IJ* >J 

t Jj4 U Sj/j- «U* JS^J 0~" JW' j j" ' AS i> 11 cr^. )c l l J ~ tiJJ 

r -J ^ ■Utl A^/ll ^ Jj* 'r- ^ c/ £J*'-» 

^ui ^ u.iiii Uh> *ia ^ l/U' i^j t c yi ouUSi ^i jjUi cw 

: lfj\ c y I OJJ ( yj ) 

1^1jU.L*I ijc r l» JIU^ J-Sc j CorapOtttid wlnd-rose ^U^Ji 







£-lJI o_>j 9 i upper vi nds UJI j 

. ^la*u.Jl °JJ jje i_ils£ l»yii 

f 0i ^UTjl J.L J C IJI k^J jlliij jU 

i iJlsJI j^sll J® uK""5^1* 

4cLJI j JL*^ A»> jl Jjl IJc J.a /_ t ♦ 

• a*LJI J }L« ^ T (Jl i ^yt j' 

• icLJI J T£ <J| \T ^ jm / re 

• i»LJI jj ^L. T4 ^y, jt5""l j* «jUiij I' \c 

• J*b/l iajLjl ol**>-Vl ► j.la jjf ,11 ^\j J| ojj ^»Jj 

a* ijjjU L-bu* ► l5 afi u! y </jl j-ljl o_>j .Ui| j *_jki. Jjl — \ 
V* to - u . c 1 ^ 1 ^ c JJA ' J ‘ VI—>1 j Sj./Ail JjUJI Jje uljJl 4* jl 

* c)* Jl **j** * dl ij r* 



( T n ) >i 

hJT” jll ^l> jli lijj 

ul u^*j»i*. LjjI o_j>_jll f I*j*i/l ^mLIj *j UJ jr^ji. j^Ls* jji^ -— t 

^*jJI JlJ v— A±AI ^uol l-lljJJ t I/U* V0 jA t5jll ^-1»Jl OjJ 




toxr* 


—('I' *" • ) >» «-U* 


Jhi 4 i ^ * ; * * -* f* VjO 

. ^ \ Y j» = o -f- VjO jl JjNi Wi 

JlUil UJ-ii r AjV -■= --— = (’/. r °) >* 

. p- t\jT ~ AjV ■+ VVjO = <j\ UiU' 5Si» jl« 

YoX\* .. 

>i «-i-J Jl ^ TjA = ^ *“U' J 1 ** 

. yo =fjA +Y\jf os ^43141*0)1 

jlUNl «JLui jT^H ^lol» jrljo £Jj' ^-J 0*j ~ V 

. JjU' jUi ^ Uk/ i ^jii 

• »Ui*j i$J £-U! J j*iji! Oj!)!f lf^« 2-rio J> Js^ (“j" “ 4 

luSCLu * oUUJjl J» jJJl 4e.j* UjJ Oj»j> !o\ ~ 0 

^ae^y J.I1 OLUlj^! £* U> U-^U <5^11 ^-VJ! UjJJ idJ-® (*-“-’ 

A»J** Uj j jiii ,> J*OU» Uili Oiijjil »j.* Ji* (%-"'J f !oij * 

I*judil OW^jJli u*^*' Ojii' l^ *i * • 

. Al+ull i-U oijA' ‘iie' 

(ju- ^u-ji jc c yi i*j-* ^ 4-0' c yi 01 tj ^j 

ai^ji c yi ojj j *ui> ^j • L *l> *vij '^' j* i^j 4 

Uiy (y\y) j£Li" ^ijij • L_^i1 U^Jl jsc l/'j %-iU* 
i_»j^ -UjU^l jL" jjll oLUNli . 4*0' cM ^JJ J 4 " 

OiS ^jl JSS fi-*^ 5« jl 4 iu JT irij ‘ c yi L*UU1 JSC ojji! 



y 


V-t r_i 
-I L -J_L,. 

(rn) jsi. 

*0' C^' ;> -J >TeV 

c 5 Jj Vtec. jll -<S 4 xJl JOJI c - w*Ul *Ct r ijr iitJ. 

■ VjN C--^ 1 J*0' 4\rJI ^llU 4 m*£ 

: Auill j-liJI ojj ( 

i jdiJI £«1* jL r j IjLu Octagonal «Ind • roae iudl ^-1»Jl Ijjj 

J« hJ\ JJ^ jTj ^ j L^UUIj C UJ1 VJ ** CiljljC- Jjcj 
L ilr VJll> jSs jt\ aUjl Jic 5uill C V»J1 ojj C)1 isl • 5^1 CiUlOU 

• ci uj^Ji <L-J 4*ittVl< (oUul 


: Jli. 

j c ujl ouu*)/ ijsii^i ^jjd i^i ciMjuii y jyijjjj.i 

jTj iidll j C^' c-»UUI jj** AU*« |-1»J Ojj r j I^jjllallj < 4» Jju5u»vi AiJu 

• 4LhJ1 
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Vj\ 

T, J’ 

\*j* 

iji 


Ajr 



Wj\ 

u*jU 


rvj* 

Aj^ 

YjA 

rj* 

Aj** 

YjO 

rojA \v jt 
\ 

Jul 


Uj< 

•\j* 

\j\ 

tjo 

*\ji 

Vj* 

r*j\ x\y\ 

i 

y}* 

tj-\ 

r.^ 


*jV 

*J0 

*j*\ 

rjv 

\AjA 

rAj« 

jjj. 

\j' fc 

°*jV\*j\ 

*ji 

•jr 

•jr 

*jO 

Aj\ 

rA/ 

jJjt 

rjA 

iijO 

V jY 

•jY 

•j^ 

*jr 

•j*\ 

VA 

rrjr 


ojr, rvj\ 

r jA 

\j* 

\j\ 

\ji 

\j^ 

\<\jV 

rAjA 


V>V\rjA 

rj^ 

\J^ 

rjA 

ijA 

ejr 

r«jA 

njA 

ji js5^1 

Wj* 

\tji 

VjY 

OjY 

ijr 

OjA 

^jO 

rvjr 

\OjV 

Jy 

\®j*\ \rj* 

\Yjt 

UjA 


Vjc 

V jY 

\*jr 

\jr 





Au ^ ^J \£ 4x»ill ^ljJI »JjJ ^-»J tj tijN'1 • jlai-l — \ 

4 jUc >*; lf>L £^0 ( *J 1 JJ 4 " J^"(j i® 2 * *A*-lj «j ^l* J 1 » 1 ^ I \f~« 

A^il Jc by ( \"\ ) Jc J-itiju. jCill jL f ^yj • ia*P ^ Ijiali ]** 
jj^-“ J (jjdll Jj*-» Jli? »i jj!l J^l^ j IjJ^ ( \r ) lfJI cjluu < 4i*lJl 

‘ AiJbail 4iJI 


bi>ll IjLA Jej . ^JL£c£wll ||j«JI (j*Uii U»J «l^Nl Jljtl iJi^ — y 

,y*^l jv-"JI ij*Ui» JjU l)1 t$l <^*ill £_jl*»»l Jjl» ^»1 (j*Uiu : ^*»JJ oL»Li« 

4i*vIa» 1 J( (^"Ij (J*li 4< J 4 J^ill jb»l JjA lj>l Jjl» <U»JU 

* ^yill j *yf J£ Jjl» 












Conyerted by Tiff C 


^teUtejl 41^11 Jl Jojj V “ ^ 

. Lljk>-iu.lj Ltoi jvTNl ^ <JjVl cj ^ * Lul 


(nf)jft 

4) jX ^wVl C*«ll j| 1 *iJJ 


y ^ljdc J» k)lji-1 ^jC AUiil ^l* Jl OjJ |*%-J' jl -bjCLj V — t 
Alail^ J.G ^Ui» j-li j Ojj jl^ < <__lajji^l Je 

^****- 3 ^ Cx* jf\ 

jJ ’ aSji/*^\ Ijioedil Cjl»Vj)l J A)*Vj jSH) jl «Jmssll 4Jj*)l A) JJ^I CtUatl^ 

jij • aL^I Jis Located wind - rose l^i «Jlil 4i,ill j-l Jl o jj 

L-U \S* i J “* li ^I^jJ jy* F yii 1*^ L-i> ( *' 0 J^-^JI 






( v M ) JCS- 

^ ) 

C)\ j* l*f-x» JjUH ^^Jj i Audl j-l* Jl Ojj winJ Star jr-li Jl <Us£ 4*i» 

Ojjll j~a2Ii“ UUj • OUUl 1 5«! It (J l^T*l jJjJI 

\J. C)j£-S £ ' CiUU Vl J Jaij £-IjJI F-‘requency ^.y J*» fc.sll 
uUMl jli-l j£l_JI Jc » t^JjUj£« (>JA*£* lJ$> p jj-» ^lljl 

. iiJI uUil sjuAi >j3i jOji jc. 

^^p-jUiI i)l (3 jUM ul t!)Vi**ll (jjl£_JI J Jtic. tjl «_>rfj 

t)1 JJJ ^i9bw.ll ^u»JI (J*Ui Im*J JLmC tjl Am*1*aII .Jl/>U ^t* _ ) U Jj>l»jll j C !i *l lj 

jo-l_j!l jj**ll dc* jjia J»< jt>ljel**> JiUl ^*ill Je A*lall Sji»/MI ^j Vj 

^_rJI JJc Ol 5lli-l .AA JJ . *U2 l JT jj tj £*» J' ^ C -r' JS^ Uf’ 
*«^Vl ol i J*ll» _)1 jv»jlXjl» j- 1» Jl Ae ^J>j> C&" ^IU* ^lijl» 

fu*jl ^U-*l A»jl» Jl^ Je-ljll i>j*nll ^wJU» (jl5"*"* ^ I^m-A ^■Ujll «y U 
liij < 4i-J0 ^ljll cJliJI liUJI jm j m]ju*1| j-1 j) 1 J lill tiA*-JI JS^J «_iJj*ll 
• ^lijll ^J* i_j>ls>V U Jj*<JI «ilc* «Jdsi^j *■ 
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( t\* ) J53. 

ckj' W 


J» [p&y y UiU < ^lijl A*4 j!» UUJIU^ 

£• utlg Jl ^b2 ^LJI a* 4 ►Uil 0& t 4i*ill c yi Ojj ,j J*i; U5" ^JJIji: 
Uit C. UUVI ^ .14*1 jTjjrcult JJ^ ^ jrj c yi .UI 
bit^t < A */- 11 JA <il Ji^/I Je ay 1 JT^ [>y> ( V\) 

J j-yi 4-c-j- jyJS c ^UjJ >lja-t J1 ASjUI *. y - 




£-1 Jl { k»lf) 

^jt Prcvailing wlnda «juUi ^li Jl A«U> Resuitant j-l» Jl y 

dB} < 4 Lm 42UjU <j fiJuUl £-liJl »L I 4Aj*a (J[ jj-ls^ ^jll Ajlj*JI JL^NI tj 

OUUijl J* U ), 1 )j ilij»- ^li Jl «L I ^y» Oi«ljill JS*—1 a)*« 41 il)V 

. AJjUi Ol jO jljU jp. jl Aiis^cJ 

. V'^' OUUNl j j-iiJI Xy£' UUl CiliU! J* '^UI J ^l JusJj 

C Jisll jscJl Jft Jaii (jn»1 j* J[ uUjS jl«al>-li ^jSi y**Jl 

CjUU^I OlJji ^jjj utU A*s» OlJji ^jjljl Ol»l j* _j.as'^ ~ \ 

Jc t ' J jill «-Jj^l *- J*" JU" - j_UI Vj 4’' - JJlrill ‘ ,J*J Vj^* 

(J1 (^j* *UI J^ *Jj» uJu*i Ja*i» • AS-»U AojVI UU»*Jl ujUU^I 

. JaS» AjjUNI ujUU Vl ujUIj» ^Je jmAu» ( *) &jj\M (juUNI $JaI^MI 
l/iaUI y A*J» £*j£ ^j*» Ja2* c)J»»l J (Ji aJL*VI CjUI jSll jL*S»-N - Y 
« jJLw •—>j*)Ij v4*'j d& , j* JUI Oj^—i l) 1 (jltlij**- U - (jjLlss* 

»-*j* i5j"J v->^ jl Jls* U Uj OjuU^ll ,y*lf VI j« ol ju. - r 

* ‘jUly L > -I (jAjiii t5jr l^" l j F f* t l^uii aU^I ^aj (j lju‘i 

s jj. ; •*lyU tJjljl 9 tJJjU*^' t)W'UVl J* A>-lij J|)JLuliCU f (_y»M ~ t 

v3*j aSjUI AlaSjll j VfU» IsUjl d^slll t*wljlj a*s»VI (jvs»TjII ^**» ^ 
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4< jllsil *UM jA *jUi ^kmai j 4 t5jlj*» <i^—& ^ jii I j»> Jl»i " P 
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-jjb» J-> 

£jj' (Jl ( iJjIaU Ml J> OU j» JajJI tjl*i — \ 

u1.il < J^illj (JWJl ^aU VI £ji 'ki«\u J^iJI JU'I *UVl OLI J 
•*lj*j TAj* = V \ jO ~J~ \j 0 — Jlpi.ll .UHl Sb -1 J Ij-oi \rj- j*iJI 
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, r^#=\\jro 4 -^jo-j-t\jo= JUs.il 
. \Ojto= ^o-j- AjC 4- TjO = JjAll 
. Wj-. — rjVo4AjTo4 v ^.j^Ll 
. YrjO» =\ \ jYofr jYo-j- A-jO = ^jJI 
Jlpi.ll ^*9cu . li jjp- \»#r ijdilii* ljjaUI Jp *»l j* d|)j Jui —■ r 

U» ujllljtAr 1 '^ Hjt0= \Vj‘* —tr\jro-4 (51 C Jjp. Lt ^yJLlj 

.Ajro = \ojYo -<rrj#-4^1iij^ 
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4)> L, V J^I *'—jf I J J*Vl j>l Jpj < r ^jY* = r X TYjto 

• ^YtjYo —r X Ajte 
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;5»yt »jlai <£^>L*Vl iSjijr** iiUi >i*j 1 *v 
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Cilclti j\ Jt L—>yJ j ^ L _J\ il»>Li£ 

JjVI «jlJ-l j* *U*J»I ^j £))} < j,>-j 4 (j^Lic C* 5 Uu«t jl •— r 

. ^UijMl *lrfVlj kjJI J^’ OUbu JjJ ^ll 
>’ O n Jj£ J® 4*jj> ^WJ» ^UjjVl; £-lljll A *jvi jjil lit — i 

f • jl=-Vl t lffjVl ^ljil jjAl ^*.j t sjiJlj itjji ji*VI jyll ^ 

‘ jjM J* 1 ^ u^U^I ^UjVl >Vl jj^l J* ^lijll <*r 



J \sxUt> yt £•!» jll Aa j •* jjl» ^Jl ( £>U» jNl» ^ljl 4c j* J** •L^, *is 

<-Ui JjJii-l 
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fAi» jNVj JT V, jl\ l&j* Jji» J*i« 

d»\»U l*, Uj j jll «ijUI ***? f* g\£ji \i ^lijll *Ul jjrt L.1 — o 

^ljll jj^l Ips: 4 •jU-jjIIj c \»JI *UI ^j» \w> j4 ( a*j-1I 
j*^ li^llj »ui; Jjj4\ 4j*j» ^ c \iJI *UI •JUj^ Wj • j\&*V\» ^U»jVI 
£Urjl j« V \ r < c U»jl J£ j* C \»JI «L*^- Jj- jl**i* u*U ^ y 4* 

jU (•♦• (*f * • * ( \ *»* dilcU»jj/l < TYA ( V*\*( j jU o • • 

£lSjVl |»l»l <m«II ^ijS» f jZ» *UI JT A*<i Jc Jj*J-l i-**J * >->i , J'll J* 

«Ljtf I JJ _i» ^sbJU J» J*»^ J—i* -Ui^ Aaiill *j-.* Ji^J*! J ' \f: U^^-l 

• ^U»jV\j q\» jll 

^L Jl 3u«U ^OjJ ^Uij^l» J-\»JI »^1 JPjii ^y 5 ^* 4 (jl J ‘4- *\ 

OjSC» JlC ( ieUI «yjl** ^J^" 4' jU 4^1 C \»J\ Ll»^i liU ( \jM-i» 
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( vr») J£a 

igLjyi JojU^I Jijt LL^ill ^IJI ~^j>- ^-"^1 j^fy £&* 
>jUl . C \.JI *UI jjd L' &> ^ JS^ jH StrttmUne. 
J-jLi- ^j ^Cc ^UTjl Jp ^IjJI *UIO)U^Uij5 s jU)/l 

jL «♦♦ ^LTjl J» ^IjJI Kr-^* •■ > ' c {"J \-f^ V' s '“""C--'® 


















CT** ' V>jVI y-jlidl 02^ \j£ ;w U.Uli C LJ| ^ ciDij t LjS 

' jiW «i ^ij»! j cU 1 vW* -i* ,U ( rrr ) jsjlji 



*S Jt* J J £\>J\ uLl! 


“J-* <y 


IjJliiJlilljJI J| t j ^ J/| Ljis jj| i'^*Ji 
J‘ uJW uj> U*h yij^ii J c yI iijU ^ J j^, 

• tl- • • iji-l t,Cu jii jjji j u tu i^i jj,., 
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<<U iUj Ralnfali dispersion dlagrams J*il CJLii 

(_j>Ll je ii jUM *>U ^ yT V j . ^lLII y» AiUi* j jIUaNI £ijj» J*UJ 

, * 

Statlsilcal avtray«s a*TUo>Vl OlU*»jdll Jb-t ^l-Vr*£*-t. Ji(<ulUil ^lijNl 
£**£ 4 Js* 6 ^*all y* 4**U Jic <**• «jL* \f J U^yi J«*«ydtj 

45«i!l »L^I IjiijU j* i-ij*i» ^*sll y* Uj*Jl *jJ. Ijs/ UiUI 
»lj*l*«l j* »-liiS*«Vl yi CjlL-yU »j—* Jl^l ^y* (,ji>jillj Ijjs^ j ^ill *j* 

. L» f fl (JJu Jt ay oS jllj Uj*il OU y» 


JiUl Ul J>-y jldl O>11 J? (j Uli*^il*«l (jllj OlU**_jSil liiii Jf^) 
Jo^jsll Ij-A oS «iiljj Arithmetic roean jLi-l Ja-> jll J^ill IU j 

J^**J-lj * U.UII;j*IU]l yUir jll Gl^ll (jaUssII L»y Ul jLw-Vl 
Ailsil JUl L-jll j! yi,> ja I jnj < U^/\ u^l J« aUji» L*i j. 
a.‘li Jl». j JJ4*« (J°) 1 j.J ‘ J^sll Ijj Lisij-I -Ljill jA jy* jy&A Uji-l (jll 
jJ?U l*J*»l >j j jLi-l L«jll LiiarS—I u*LVI lj* 'J.j? cf**j 

U>. jill *>1 J. aLUII Ol»L«fl-Vl J*Jc j L^UsUI AiLUll 5*»lj>-jijlOl 

, «-jjlUil jL>)ll 


JSC jj!l ku-jlll jl ^s-i jl Lol V*l^ U 5 *^ *^ 

ck u>■ jl C. 4 .U V"b> *>■ j tii ajI o^, * \* J-jii M« y 
UU" JjU J^jll L-UI JA jf ^ll Obyll M* JjjjCT cill j»jtLlc ia**jjl j j/ 
iu*.>IL*U jiu. Ly ^jil Ij^- JL»VI U-yilj - >^ltObyil^ 
, .'JlJI 0*>. y» <jji»lSLi* jjjLi Jl, Apj^I jll L-all 4*1 jl Medlan 


J $Zj» ja Jj>«i-l j* jUil OSij J»jUi- ^l*xiS-l ,y U^l ^ 

L-jS 4 f *vaUU ol 4 #|i < b*» r* jar V ii»jU ;a! >IU-^ i-Ul ^lLi 
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jN t 1*—»jM U.jkSBi-1 U* yj t j&Nl joa» v^s*" V J* 1 " 

. IA fLN JjlJLI y J»jJil j£ l_ijlai jl ^lojMl Jjla» Ol ji-Jl jw J V,^t 

jjdj: j . ^jill 1 ^ 1 »Jw Ijli* ^Jl ji^Ut *V U** j)l VjjU-»- l3j 

Ijli ■ 4*jUsll ^*ill> *jit jU^ell Jevu>jll lUi- ^ r »«t> * *l 4*^li-l *.if- ^liSNl 
Ol jia* £*** J <mu iJa^ J 4M»jJlj jliuMI Cj\*£~ 4JI*II ^SjNI v)1 l*j>^»l 
jl jMi*J <4+ji T\>® ... \^j‘ ~ 1* J» - V>* - Aj® — Aj* _ YjO « *ik£ 

• <M*ji \ \ J*\ — — ~ j lj-l.la*» jll 
V 

yg* **J pi.lj j*-l J l*.ii I LtJWjll jiid *j^^l uJI jUrjl Uijj- Uil jli 

► - •* J* 

ailil Jj ^«»jj N j* JjSll *llli-l (j J**"»jll jl l^iw < 4*-»j; ^j^ - 

• <U#j* \jY» 4*>lsll 

: jbll c^Lj J»jU- *Lii[ 4ij )» 

41*«.. iUjt J jlk.lU 4. jiJI 4*iC-0 UmoUj vUJjJI .UjUi- jv*-jr jl 1 

j^ul dljij < 4ibji <jl j*j* j i£j*Jl jlail <£ Jic J * ^Sei-l 4**«li. U*> ^*J*! 
je. x" • A-JUa^yi I^aJj 1 jU** K& jd j«*Jl ^Uii y ^jJi; ^«Ij 

• iower qusrtile JjNI _- *■ J'j upper quartHe j»Vl Jlj i»i"j!l • jj^l l>i* 

jj^u> jlU*VI C*tiJ »J*j* V 4>V * 4*»lj<il jj^lj*!* j|{ V ijill -Sj-JI !■*♦ j^~lj 

. 4«l^l 4iJI 

p**Ji • 4i**ll jj^J- jC) 4**Jl)L jUU OiJ -UjUi- jl ji[ JJ*V' T 

J^U- jllau* ^ll *& _+&\ 4 IjU w>“ll*{ l***1j IjJ^J * 4*JI Jjf*> JlC l*ii1 Ijj^ 

- J»V1 Jt 4i* r* 

jl 451 ^l . 41** ^ ^ j j^*. j 1- I i^i*) 4***li» 4 l i r«i ^i ar lw i “* f 
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^ll *o/VI J>li lf*s*jS; p" y*« trt fdJe;ui*ui< ik* r*\ aU*jl Lal £j& 
* (r rr jpJl) *u r\ j*-1^. j5“* j*i 4 , ^ t iull JJf z. jic" 

j^" J®iJ A Vl £SJ Jtj J®*^ £J| iuj^yl JbiisnSj pyii t £c#ajzb\ oljl ■— l 
tA* ) £& *ly*^ JlaJ !<- t ijiil U*_/ jie j.*Vl j* *yt 

‘ ^ aj*JI jJI lXj\ ^ Jll Uil \*i { ^l. JU >* : ^ll IM\ 
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£)&' < $ j*U& ^ 4i}Ul J«lc ,J CHmographs ^Alll uUcij «J 

<ijUI £)U) i)f jl t 0«iu AijJU |j Ails^l AiUl j^w j Ai jle>^li • jljLl aSjAj» Jj£ 
ijjjlill js*t i£Xa A» j*.* j £-1*11 A*»l ji Juiij . jM •• ■ jlla«'ill j Ijlji»l (|jo 

li[ AJUI *jlji-l «Jjl»-ji JaPbSi (jl ijLui^U <ASi . i£ jJtjJI Jal^jill Je A*a-lUI 
j«*CJ ijL.iNl C)Ii < Uil LLj aJ|J-I ji-1 (jL^ ISI 1.1 < liU ji-l 

, CiliiUil ,j-* 
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